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Precast  Concrete  Shells  for  Pier  Supports.  Puxet  Sound  Navy  Tard 


Navy  Yard  Pier  Supported  on  Cylinders  Having  Precast  Shells  Made  with  High-Alumina  Cement, 
by  Lieut.  Commander  J.  J.  Manning  and  W.  F.  Way  —  New  I-Beam  and  Column  Sections  Produced 
by  Carnegie  —  Industrial  Railways  for  Factories  and  Construction  Work  - 1,  Tracks  for  Mills  and 
Warehouses,  by  F.  E.  R.  Tratman  —  Report  of  Annual  Meeting  of  American  Concrete  Institute 
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Tedfriil  Interlocking  Tile 
f  or  pitched  suri'aces  have 
a  non-fugitive,  red  color 
and  require  no  painting. 
When  used  with  Federal 
Glass  Insert  Tile  for  top- 
lighting  an  idea P'‘ daylight 
roof"  is  obtained.  Other 
styles  include  Flat  and 
Channel  Slabsforroof decks 


WHEN  you  roof  with  Federal  Cement  Tile, 
you  effect  substantial  savings  on  the  steel 
super-structure  or  frame. 

That  is  due  to  Federal  Tile’s  light  weight. 

Because  these  pre-cast  slabs  are  quality  controlled, 
accurately  reinforced  with  wire  mesh,  and  thoroughly 
cured  under  uniform  temperature  conditions,  they  link 
this  light  weight  with  high  strength. 

And  you  are  sure  of  the  same  permanent  freedom 
from  repairs  that  Federal  Roofs  have  been  providing 
on  industrial  and  public  buildings  of  every  type  for  a 
quarter  of  a  century. 

Made  of  concrete,  these  roofs  are  fire-proof  and  rust¬ 
proof.  They  are  also  freeze-proof  and  sun-proof.  They 
are  unaffected  by  gases,  by  smoke,  or  by  acid  fumes. 

Let  us  tell  you  the  full  story  of  Federal  Roofs,  and 
of  the  engineering  and  erection  service  that  goes  with 
them.  Your  request  will  be  given  prompt,  courteous  at¬ 
tention  without  placing  you  under  any  obligation. 

Made,  Laid  and  Guaranteed  by  the 

fei)p:ral  cement  tile  company 

Co8  Suuth  Dearborn  Street,  Chicago,  Illinoia 


FEDERAL 

CEMENT  TILE  ROOFS 

“For  Every  Type  of  Permanent  Building' 
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A  Personal  Note 

SEVERAL  local  enfrineerinjr  societies  have  taken  up 
a  campaiirn  initiated  by  the  Enjrineers  Club  of  Des 
Moines  looking  toward  a  reform  in  enjfineering  litera¬ 
ture.  These  enjrineers  are  worried  about  the  lack  of 
.standardization  in  “readinjr  matter  such  as  majfazine.s. 
bulletins,  circulars,  catalojrs.  proceedinRs,  etc.,  with  its 
impossible  features  in  rejfard  to  filiiiK  for  reference, 
entailinK  waste  of  time  and  energy  for  small  gleaning 
or  search  of  references.”  They  therefore  suggest  sev¬ 
eral  reforms,  among  which  are  uniform  size,  arrange¬ 
ment  of  subjects  so  as  to  permit  being  filed  as  full  sized 
sheets,  and  uniform  indexing.  The  suggestion  carries 
the  connotation  that  every  piece  of  engineering  litera¬ 
ture  will  be  so  standardized  that  the  reader,  for  instance, 
would  know  that  page  two  would  cover  bridges  and  that 
each  article  on  bridges  would  be  prepared  in  the  light 
of  a  fixed  formula  of  information  desired.  As  a  pros¬ 
pective  victim  of  this  late.st  manifestation  of  the  stand¬ 
ardization  mania  this  journal  ventures  a  feeble  prote.st. 
If  the  making  of  engineering  literature  is  to  be  reduced 
to  a  sy.stem,  if  individuality  is  to  be  subordinated  to  the 
file  cabinet,  if  every  engineering  journal  is  going  to 
have  to  look  like  every  other  one,  we  know  of  several 
editors  who  are  open  to  engagement  in  some  less  formal¬ 
ized  field  of  endeavor. 

Industrial  Railwttys 

Railway  lines,  tractors,  motor  trucks,  overhead 
.  monorail  carriers  and  cranes  and  a  variety  of  forms 
of  conveyors  have  all  been  adapted  to  the  requirements 
of  internal  transportation  which  constitutes  an  essential 
feature  of  most  industrial  and  manufacturing  establish¬ 
ments.  One  of  these  is  described  elsewhere  in  this  issue 
in  the  article  dealing  with  rail  transport  or  plant  rail¬ 
ways,  considered  as  distinct  from  the  main-line  connec¬ 
tions  required  at  numerous  plants,  although  forming 
sometimes  an  extension  of  the  latter.  These  industrial 
railways  may  range  in  length  from  a  few  hundred  feet 
in  or  between  shops  to  a  comprehensive  system  serving 
the  entire  plant.  They  represent  also  a  great  variety  in 
width  of  track  gage,  from  12-in.  to  60-in.  In  the  aggre¬ 
gate,  railways  of  this  class  represent  a  considerable  mile¬ 
age  and  an  important  business  in  the  manufacture  and 
supply  of  materials  and  equipment.  The  article  men¬ 
tioned  reviews  the  purposes  of  plant  railways,  their  lim¬ 
iting  or  governing  conditions,  their  track  layouts,  and 
their  motive  power  and  car  equipment,  this  information 
being  supplemented  by  examples  of  practice,  some  satis¬ 
factory’  aad  others  unsatisfactory.  Furthermore,  it  is 
shown  that  in  the  interests  of  both  the  manufacturers 
and  purchasers  of  plant  railway  material  it  is  ec«> 
nomically  desirable  to  reduce  the  numerous  widths  of 
gage  to  a  relatively  small  series  of  gages,  sufficient  to 
meet  different  necessities  and  conditions.  This  article 
is  supplementary  to  the  several  articles  on  industrial 


plants  which  have  been  published  in  Eiiffitu  t  riiiff  S'eia- 
Recnrd  during  the  past  two  years,  and  is  supplementary 
also  to  the  recent  articles  on  “The  Civil  Engineer  in 
Industry.”  The  indu.strial  railway  as  a  feature  in  con¬ 
struction  work  is  included  in  the  present  article,  since 
the  .same  type  of  line  is  often  used  for  both  pt'rmanent 
in.stallations  at  manufacturing  plants  and  for  temporary 
installations  on  construction  work. 

The  Slave  of  the  Transit 

Man  is  always  seeking  .symbols.  He  wants  an  ea.sy 
way  of  repre.senting  complicated  human  emotions 
and  activities.  The  flag  symbolizes  love  of  country, 
the  sour  faced  puritan  the  spirit  of  moral  reform.  So 
the  engineer  has  become  the  slave  of  the  transit.  This 
simple  but  neces.sary  instrument  has  become  the  symbol 
of  the  engineer,  liecause  it  is  .something  tangible,  some¬ 
thing  peculiar  to  nearly  every  kind  of  engineering  work, 
and  becau.se,  mo.st  of  all,  it  has  a  certain  mysterious 
quality  to  the  uninitiated.  Merely  as  a  .symbol  no 
engineer  can  object  to  the  transit,  but  this  symboli.sm 
has  offensive  implications.  Take  the  well-intentioned 
tribute  to  the  engineer  that  we  print  this  week  in  our 
“Random  Lines”  column.  To  the  man  who  wrote  that, 
and  to  the  house  that  sponsored  it.  the  engineer  is  a 
man  who  runs  a  surveying  instrument  and  sees  that  a 
building  is  true  to  line  and  grade.  Lo.st  are  all  the 
contributions  the  engineer  makes  to  the  art  of  building, 
forgotten  or  never  known  is  the  fact  that  the  modern 
building  is  an  engineering  structure  prettied  up  by  the 
architect.  The  engineer  is  the  picture.sque  gentleman 
with  a  pipe  who  .squints  through  a  transit — and  gets 
$28  a  week  for  doing  it. 

Railro€ul  Valuation  Upheld 

Disruption  of  the  whole  work  of  railroad  valua¬ 
tion  has  been  postponed  if  not  entirely  avoided  by 
the  finding  of  the  U.  S.  Supreme  Court  in  the  Los  An¬ 
geles  &  Salt  Lake  R.R.  valuation  ca.se  that  the  Interstate 
Commerce  Commission  had  not  erred  in  proceeding 
to  fix  a  “final  value”  upon  the  property  of  all  the 
railroad.s.  Ever  since  the  commi.ssion  began  i.ssuing 
“tentative”  and  “final”  valuation  orders,  the  railroad 
companies  have  protested  that  its  methods  and  finding.^ 
were  incorrect,  were  not  according  to  law,  or  were  un¬ 
constitutional.  In  the  case  in  question  a  district  court 
in  California  had  annulled  the  order  of  the  commi.s.sion 
fixing  a  “final  value”  on  the  property  of  the  Los  Angeles 
&  Salt  Lake  R.R.  and  had  enjoined  it.s  use  for  any  pur¬ 
poses.  In  view  of  the  importance  of  this  ruling  to  all 
the  other  railroad.s  of  the  country  the  matter  was  made 
a  test  case  and  taken  to  the  Supreme  Court,  many  rail¬ 
roads  confidently  expecting  that  the  court  would  find 
the  method  used  by  the  commission  in  establishing  a 
value  for  the  Los  Angeles  &  Salt  Lake  R.R.  defective, 
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thus  reopeninjf  that  case  and  all  similar  cases,  and 
thereby  at  least  postponing  the  date  upon  which  final 
values  will  be  fixed  upon  the  properties  of  the  various 
railroads,  if  not  also  making  it  possible  to  obtain  better 
figures  in  cases  where  values  already  have  been  fixed. 
In  this  they  have  been  disappointed.  The  Supreme 
Court  ruled  upon  the  action  of  the  Interstate  Commerce 
Commission  in  fixing  a  final  value,  rather  than  upon  the 
methods  used  in  determining  it  and  declared  that  its 
action  was  according  to  law,  that  it  was  required  to  find 
such  a  value,  and  that  until  an  improper  use  had  been 
made  of  the  value  so  found,  no  court  had  any  right  to 
annul  the  so-called  order  of  the  commission  fixing  the 
final  value.  The  whole  outcome  of  the  ca.se  is  that  the 
Interstate  Commerce  Commission  is  upheld  in  its  claim 
that  it  must  proceed  to  determine  and  fix  final  values 
according  to  its  interpretation  of  the  law.  A  decision  as 
to  the  legality  of  its  methods  must  wait  until  it  uses 
such  values  in  establishing  new  rates  or  for  the  recap¬ 
ture  of  excess  earnings. 

Afifirfftatf  To  the  Fore 

THKOUGHOUT  the  meeting  last  week  of  the  Amer¬ 
ican  Concrete  Institute  ran  the  thread  of  the  impor¬ 
tance  of  aggregate  as  a  major  factor  in  good  concrete. 
This  was  not  planned  by  the  program  committee.  There 
was  no  .set  group  of  papers  on  the  subject.  But  the 
theme  recurred  in  both  paper  and  discussion.  The 
shape,  size,  kind,  quality  and  grading  of  the  aggregate 
and  the  effect  of  all  these  on  cost,  density  and  strength 
of  concrete  came  up  again  and  again.  This  is  signifi¬ 
cant,  for  of  late  there  has  been  a  tendency  to  subordinate 
everything  in  concrete  making  to  the  cement-water 
ratio.  But  concrete  is  not  alone  cement  and  water;  its 
major  volumetric  content  is  some  kind  of  stone  and  the 
duality  and  quantity  of  that  stone  not  only  affect  the 
relations  of  the  cement  and  water  which  form  the  bind¬ 
ing  medium  but  also  the  strength,  to  a  degree  the  den¬ 
sity  and  certainly  the  durability  of  the  integrated  whole 
we  call  concrete.  This  is  not  a  new  observation,  but  it 
needed  emphasis,  such  emphasis  as  the  speakers  at  Chi¬ 
cago  la.st  week  gave  it.  The  study  of  concrete  is  moving 
ahead  fast,  to  the  benefit  of  all  who  use  it.  In  that 
study  aggregate  must  take  a  leading  place. 

Taking  Out  the  fo  oter 

ANOTIIEK  central  theme  at  the  Institute  meeting, 
.  and  this  too  an  unintentional  one,  was  the  desira¬ 
bility  of  extracting  water  from  an  over  wet  concrete 
mix.  By  the  water-cement  ratio  theory  there  is  an 
optimum  relation  of  water  to  cement  to  produce  a  max¬ 
imum  .strength  concrete.  But  this  optimum  relation 
requires  an  amount  of  water  too  small  to  produce  a 
workable  concrete,  so  the  practical  effort  in  proportion¬ 
ing  is  to  put  in  ju.st  enough  more  than  the  theoretically 
proper  amount  of  water  to  insure  a  workable  mass.  The 
water  in  excess  of  that  required  for  full  hydration  is 
in  effect  merely  a  conveying  medium,  and  presumably 
if  it  could  be  removed  once  the  concrete  is  in  place  the 
process  of  hydration  would  be  benefited.  This  is  just 
what  is  being  done  in  .several  kinds  of  concrete  work. 
Mr.  Johmson  told  how  he  is  doing  it  in  concrete  pave¬ 
ments,  Mr.  Earley  in  stucco  and  Colonel  Longley  in 
centrifugally  made  concrete  pipe.  It  is  the  end  sought 
in  the  .several  suggestions  that  the  over  wet  condition 


frequently  noted  at  the  end  of  concrete  runs  be  cured 
by  final  placing  of  an  over  dry  mix  which  is  intended 
to  suck  into  it  the  extra  water  of  the  placed  concret* 
and  equalize  the  water  content  throughout  the  mass,  h, 
reinforced  concrete  the  method  is  doubtful,  not  on!' 
because  of  the  difficulties  of  application  but  because  of 
the  danger  of  drawing  concrete  away  from  the  steel,  but 
in  mass  concrete  and  in  thin  sections  where  pressuif 
can  be  applied  or  capillary  action  set  up  the  practice  of 
putting  in  water  to  insure  workability  and  then  taking 
it  out  to  insure  proper  hydration  has  advantages  worti. 
studying, 

Chicago  in  June 

aLL  signs  point  to  a  record  breaking  convention  of 
IX,  the  American  Water  Works  Association  at  Chicago 
.June  6-11.  Chicago  is  near  the  center  of  population  of 
the  country.  A  w’ell  rounded  program  is  promised. 
The  manufacturers  assure  ample  exhibits  and  enter¬ 
tainment.  Growth  in  strength  and  numbers  of  both 
the  geographical  and  the  technical  sections  of  the  asso¬ 
ciation  give  additional  promise  of  the  success  of  the 
convention. 

Many-Jointed  Roads 

A  FOUR-LANE  flexible  concrete  pavement  is  described 
in  this  issue.  The  design  has  been  worked  out  with 
care  and  has  interest  in  itself.  It  is  not  as  a  means  of 
meeting  a  specific  problem,  however,  that  the  paneled 
structure  arouses  thought  but  as  an  example  indicative 
of  an  evident  shift  of  belief  from  the  doctrine  of  vir¬ 
tually  continuous  road  slabs  which  grew  out  of  the 
successful  exi>erience  of  Delaware,  Illinois  and  some 
others  of  the  early  concrete  road  building  states.  In 
the  light  of  this  former  belief  American  concrete  road 
builders  have  looked  with  a  little  amusement  on  the 
obvious  effort  of  European  concrete  road  builders  to 
multiply  joints  to  avoid  cracks  and  the  other  phenomena 
of  expansion  and  contraction.  It  appears  now  in  some 
quarters  at  least  that  a  reversion  to  European  thinking 
is  under  way.  At  least  the  time  seems  appropriate  to 
ask  whether  we  are  approaching  a  pavement  which  is 
made  up  of  a  rather  large  number  of  panels  or  units. 
In  a  number  of  articles  which  are  planned  it  is  proposed 
to  round  up  out.standing  opinion  and  evidence  bearing 
on  this  query. 

Garbage  at  San  Francisco 

SAN  FRANCISCO  stands  alone  among  the  larger 
cities  of  the  country,  and  differs  from  most  cities  of 
size  and  many  small  ones,  in  not  having  its  garbage 
collected  at  public  expense.  Householders  are  dependent 
on  private  .scavengers  for  this  service,  the  city  doing  no 
more  than  to  establish  an  elaborate  schedule  of  rates 
and  to  maintain  a  more  or  less  adequate  inspection  of 
the  collectors.  A  to  final  disposal,  the  system,  or  lack 
of  system,  is  equally  unusual  and  contrary  to  generally 
accepted  principles  of  public  policy.  Thirty  years  ago 
the  city  sold  to  the  highest  bidder  a  garbage  disposal 
franchise,  w’hich  resulted  in  the  construction  of  a  large 
British  type  incinerator.  To  this  each  private  scav¬ 
enger  took  his  collections,  paying  the  franchise  holder 
for  incineration.  This  plant,  old  and  inadequate,  is  now 
owned  by  the  city  but  operated,  rent  free,  by  the  scav- 
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etiKtrs.  Seventeen  years  ai?o  a  plan  was  developed  for 
huildinjr  four  incinerators  in  as  many  parts  of  the  city 
and  contract  was  let  for  two  of  these.  One  was  built 
but  the  city,  on  the  advice  of  its  city  engineer,  refused 
to  accept  and  pay  for  it,  alleKin^  non-fulfillment  of  con¬ 
tract.  After  a  law  suit  the  contractor  collected  the 
contract  price  for  the  incinerator  built  but  the  plant  has 
never  been  used. 

The  city  authorities  claim  that  the  operating  cost  per 
ton  would  be  nearly  three  times  that  at  the  old  plant  and 
anyway  the  capacity  of  the  new  plant  is  only  120  tons 
while  the  collections  are  now  on  the  order  of  600  tons 
daily.  For  .some  time  past  the  local  governing  authori¬ 
ties  of  San  Francisco  have  been  dallying  with  the  gar¬ 
bage  disposal  problem,  considering  the  adoption  of  the 
sanitary  fill  method,  of  dumping  at  sea  and,  recently,  of 
leasing  the  old  incinerator  to  a  company  which  is  said  to 
have  offered  a  yearly  rental  of  $50,000.  Pulling  and  haul¬ 
ing  this  way  and  that  by  various  interests,  including  the 
private  scavengers  individually  and  through  a  powerful 
control  organization,  has  made  it  difficult  to  effect  any 
change  or  improvement  in  method  of  disposal.  The 
continuation  of  the  private  collection  sy.stem  seems  also 
to  be  due  largely  to  the  influence  of  the  scavengers  and 
their  friends.  It  should  be  remembered  that  the  present 
sy.stem  of  collection  and  disposal  relieves  the  city  treas¬ 
ury  of  a  considerable  annual  charge.  Householders  foot 
the  bill.  Whether  this  is  good  public  policy  is  open  to 
question — or  would  be  in  any  other  city.  Final  disposal 
is  another  matter.  It  is  more  an  engineering  problem 
than  is  collection,  but  does  not  seem  to  be  so  regarded 
by  the  city  fathers  of  San  Francisco. 


Mysteries  of  the  Air 

UMAN  knowledge  advances  slowdy.  This  truth  is 
easily  forgotten  in  the  impulsively  rapid  surging 
forward  that  has  been  going  on  in  many  fields  during 
the  last  decades  and  centuries — as  most  recently  in 
metallurgy,  in  pow'er,  in  electrical  science  and  its  de¬ 
pendent  arts,  in  the  medical  field,  and  the  physics  of 
matter.  But  we  may  get  a  fair  picture  of  the  infinite 
slowness  of  the  growth  of  knowledge  by  contemplating 
the  science  of  weather. 

Since  the  age  of  the  earliest  nomads  and  shepherds, 
men  have  been  scrutinizing  the  skies  and  seeking  to 
foretell  the  course  of  w'ind  and  cloud.  Yet  today  we 
know  little  more  of  tomorrow’s  rain  or  sunshine  than 
did  the  men  of  the  remotest  past.  Take  away  the  tele¬ 
graph,  and  we  mu.st  .still  make  augury  from  the  strange 
hues  and  shapes  of  the  clouds  and  the  feel  of  the  breezes. 
Even  with  the  telegraph’s  aid,  the  refined  scientific  pre¬ 
diction  of  the  meteorologi.st  is  hardly  more  weighty  than 
the  shrewd  forecast  of  seafarer  or  farmer. 

During  the  month  ju.st  passed  the  forces  of  nature 
displayed  them.selves  in  amazing  variety  and  power. 
Great  earthquakes  in  southeastern  Europe,  and  destruc¬ 
tive  storms  on  the  West  Coast,  the  South  and  the  At¬ 
lantic  seaboard,  made  violent  irruption  on  the  doings  of 
men.  We  can  not  foresee  these  visitations  any  better 
than  could  the  ancients  in  the  valleys  of  the  East. 

A  book  recently  publi.shed  sums  up  the  results  of  a 
fresh  attack  on  one  of  the  atmosphere’s  most  dreaded 
phenomena,  the  great  tropical  hurricane.  For  its  data 
it  draws  on  a  quarter  century  of  Weather  Bureau  expe¬ 
rience,  embracing  the  labors  and  minute  instrumental 
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observations  of  hundreds  of  men  at  widely  different 
places.  Here,  surely,  we  must  have  the  key  to  most 
intimate  knowledge  of  what  goes  on  in  these  vast  whorls 
of  storm  winds,  the  .secret  of  their  crushing  force,  their 
deluges  of  rain  and  destructive  tidal  waves.  But  the 
scope  of  the  results  disapiwints  such  expwtations.  We 
are  given  perhaps  a  slightly  amended  sketch  of  the 
trajectories  of  the  storm  filaments,  within  at  leai^t  that 
shallow  depth  of  air  which  the  ground  observer  can 
gage,  but  w’e  are  still  far,  it  seems  hopelessly  far.  from 
an  understanding  of  the  interplay  of  vast  forces  by 
which  the.se  cataclysmic  manifestations  are  set  in 
motion  and  through  which  they  operate. 

Or,  again,  consider  another  newly  reitorted  fact. 
During  the  Marv’land  tornado  of  last  November  a  sheet 
of  roofing  iron  was  carried  by  the  storm  fifty  miles 
from  the  focus  of  de.struction,  though  the  storm  path 
itself  could  be  traced  on  the  ground  only  fifteen  miles. 
Was  this  ma.ss  of  metal  whirled  so  far  up  into  the 
atmosi)here  that  it  could  travel  thirty  miles  or  moi-e 
by  its  momentum  after  the  driving  jKJwer  of  the  tornado 
stopped?  Was  there  a  violent  wind  current  just  above 
our  range  of  view'  which  carried  it  along  like  an  autumn 
leaf?  Or,  perhaps,  does  a  tornado  persist  even  after  it 
has  left  contact  with  the  ground,  and  travel  for  a  dis¬ 
tance  as  a  pure  aerial  vortex?  Such  que.stions  remain 
dark,  as  obscure  as  the  meaning  of  the  ups  and  downs 
of  the  barometer,  the  billows  in  the  sea  of  air  that  bring 
us  our  weather;  or  the  cold  and  hot  waves,  the  torrents 
and  the  droughts,  whose  irregular  alternation  deter¬ 
mines  our  actions  and  our  w’ellbeing.  The  my.stery  of  the 
tornado  is  not  le.ss  than  that  of  the  larger  vortical  mo¬ 
tions  for  which  meteorologists  have  pre-empted  the  term 
“cyclone,”  and  we  are  quite  as  far  from  having  the  key. 

We  live  on  a  .shore  between  earth  and  air,  and  the 
observer  of  weather  works  under  difficulties,  for  his 
measurements  do  not  reach  into  the  centers  of  force 
action.  This  much  mu.st  be  conceded,  in  extenuation  of 
the  continued  failure  of  scientific  study  to  make  head¬ 
way  with  the  problems  of  meteorological  happenings. 
Undoubtedly,  the  exploration  of  the  upi)er  air,  when  it 
becomes  po.s.sible,  will  tell  more  of  the  facts  and  happen¬ 
ings  underlying  w’eather  phenomena  than  we  now  know. 
Perhaps  the  useful  art  of  aerial  navigation  will  in  time 
succeed  in  bringing  .some  of  these  facts  to  our  knowl¬ 
edge.  Airplane  and  dirigible  already  have  brought 
to  light  many  strange  actions  in  the  lower  strata  of 
air,  things  which  no  doubt  in  due  time  will  be  correlated 
with  general  meteorological  knowledge,  and  the  same 
strange  vessels  may  yet  succeed  in  bringing  new  knowl¬ 
edge  also  from  higher  altitudes.  It  is  too  early  to  fore¬ 
see  w’hat  may  be  expected  in  this  direction;  but  we  are 
entitled  to  hope,  for  science  has  accomplished  but  little 
in  seeking  to  unravel  the  mysteries  of  the  air  by  ground 
observation  alone. 

Is  meteorology  a  science?  Gaged  by  its  results,  it 
seems  as  yet  to  be  hardly  in  the  stage  repre.sented  by 
the  period  of  alchemy  and  astrology  in  other  fields  of 
know'ledge.  But  on  the  other  side  of  the  matter  we 
may  recall  the  keen  remark  of  Liebig  to  the  effect  that 
there  never  was  any  difference  between  alchemy  and 
chemistry.  So,  too,  our  primitive  meteorology  of  today 
may  be  the  forerunner  and  initial  stage  of  a  future, 
more  effective,  science,  which  will  really  inform  and 
truly  explain.  In  this  possibility  lies  the  hope  for  an 
ultimate  understanding  of  weather. 
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IJeutcnant  Commander  (C.K.C.),  U.  S.  Navy, 
Bremerton,  Washington 


An  unusual  opportunity  to  study  the  results  of 
different  methods  of  pier  construction  is  afforded 
L  at  the  Bremerton  Navy  Yard  through  the  con¬ 
struction  of  the  substructure  of  piers  of  some  similar 
design  by  the  use  of  different  methods  and  materfels. 
Two  years  ago  a  description  of  the  methods  used  in 
Piers  4  and  5  was  published  (Engineering  Neios-Recbrd, 
March  IS.  1924.  p.  436).  In  the  following  articles  the 
work  on  another  large  pier  is  described.  In  the  former 
case,  precast  concrete  cylinders  cast  in  sections  sup¬ 
port  a  concrete  deck  partly  precast  and  partly  poured 
in  place.  In  the  latter  case  cylinders  with  precast  shells 
of  high-alumina  cement  concrete  support  a  monolithic 
deck  poured  in  place. 


Requirements  and  Design 


By  Lieut.  CoMMAMun  J.  J.  Manning 


INCREASED  berthing  space  at  the  Puget  Sound  Navy 
Yard,  at  Bremerton,  Wash.,  was  provided  recently  by 
the  completion  of  a  1,328-ft.  reinforced-concrete  pier 
100  ft.  w’ide.  It  replaced  two  500-ft.  timber  piers.  The 
new  pier  is  called  a  repair  and  fitting-out  pier  and  its 
object,  as  the  name  indicates,  is  to  facilitate  the  repair 
of  ships  w’hich  come  to  the  Navy  Yard  for  that  purpose 
or  for  the  fitting  out  of  new  ships  built  in  the  yard’s 
ship-building  dock.  Consequently,  the  pier  was  built 
to  meet  the  following  requirements:  (1)  Berthing  space 
for  four  capital  ships;  (2)  deep  water  at  each  berth 
39  ft.  below  mean  low  water  with  maximum  tide  range 
of  20  ft.;  (3)  capacity  for  withstanding  very  heavy 
deck  loads;  (4)  locomotive  and  dry  dock  crane  service 
to  each  berth  with  track  connections  to  shops  ashore; 
(5)  foundations  for  a  fixed  350-ton  crane;  (6)  complete 
facilities  for  providing  all  ship  services  at  each  berth, 
namely,  electricity,  steam,  air,  salt  and  fresh  water,  so 
that  ship  boilers  and  engine  room  may  be  completely 
shut  down  during  repairs.  The.se  requirements  precluded 
any  consideration  of  a  temporary  structure  such  as  a 
green  timber  pile  pier  or  a  semi-permanent  pier  on 
creosoted  piles  and  foundation  conditions  precluded  a 
solid  fill  tyi)e  of  pier,  although  that  type  would  have 
been  very  desirable  for  the  support  of  the  large  crane. 
Two  exi.sting  concrete  piers  at  the  Puget  Sound  Navy 
Yard  are  of  reinforced-concrete  cylinders  on  timber 
bearing  pile  foundations  and  a  design  of  this  type  with 
certain  modifications  as  indicated  later  on  eventually 
proved  the  most  economical  and  also  desirable. 

Preliminary  to  preparation  of  the  design  of  the  pier, 
test  piles  were  driven  at  150-ft.  inter\’als  along  the  cen¬ 
ter  line  and  at  the  proposed  location  of  the  large  capacity 
fixed  crane.  They  indicated  soil  of  suitable  bearing 
value  at  the  inshore  end  at  35  ft.  below  mean  low  water, 
sloping  gradually  downward  toward  the  outboard  end. 
The  depth  of  overlying  softer  material  varied  from 
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zero  at  the  inboard  end  to  100  ft,  at  the  outboard  end. 
and  its  consistency  varied  with  the  depth. 

The  deck  of  the  pier  was  designed  for  a  live-load  of 
900  lb.  per  sq.ft,  except  in  the  area  served  by  the  fixed 
crane,  where  it  was  increased  to  1,200  lb,  per  sq.ft. 
The  three  standard-gage  tracks,  one  on  each  side  and 
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ona  on  the  center  line,  were  designed  for  two  locomotive 
cranes  in  tandem  with  four  wheel  loads  of  60,000  lb. 
each  at  5  ft.  6-in.  centers.  The  two  dry-dock  crane 
tracks  of  20-ft.  gage,  one  on  each  side  of  the  pier,  were 
designed  for  83,000-lb.  wheel  loads  on  each  of  eight 
wheels  at  3  ft.  6-in.  centers.  The  350-ton  crane  is  to 
be  supported  on  a  gantry  of  four  legs,  resting  directly 
on  the  pier,  each  leg  with  maximum  load  of  3,000,000  Ib. 

Unit  allowable  stresses  u.sed  in  the  design  were 
12,500  lb.  per  sq.in.  in  reinforcing  steel  and  600  lb. 
per  sq.in.  in  1 : 2 :  4i  concrete. 

Pier  Design — In  studies  for  the  most  suitable  type 
of  pier  a  reinforced-concrete  pile  design  was  developed 
which  proved  to  be  entirely  feasible  and  economical  for 
the  inboard  half  of  the  pier,  but  the  great  length  of  piles 
required  for  the  outboard  half  rendered  the  handling 
risk  and  cost  of  piles  excessive.  The  final  design  adopted 
was  of  the  cylinder  type,  soil  bearing  inboard  and  pile 
bearing  outboard.  However,  an  alternate  design  of 
reinforced  piles  for  the  inboard  half  was  included  in  the 
proposals  and  bidders  were  invited  to  submit  bids  cover¬ 
ing  their  own  design  of  a  pier  of  equal  size,  strength 
and  suitability. 

The  original  design  called  for  a  concrete  deck  with 
longitudinal  and  cross  girders.  This  type  of  deck  sys¬ 
tem  naturally  possesses  considerable  lateral  stiffness  to 
resist  the  horizontal  thrust  of  ships  in  coming  alongside 
the  pfer,  but  in  order  to  provide  additional  stiffness  and 
to  prevent  any  possible  damage  to  the  fixed  crane  (the 
crane  will  be  245  ft.  high  overall,  with  a  maximum  boom 
reach  of  190  ft.  and  a  total  dead  weight  of  5,822,000  lb.) , 
an  inclined  brace  cylinder  was  placed  under  the  support 
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for  each  leg  of  the  gantry  crane.  Cylinders  of  the  same 
type  and  dimensions  as  the  standard  for  the  rest  of  the 
pier  were  specified,  set  at  a  slope  of  4i  to  12  and  sup¬ 
ported  by  16  timber  piles  driven  to  the  same  slope. 

Two  cantilever  expansion  joints  were  provided  in  the 
deck,  each  joint  lugged  to  transmit  horizontal  thrusts 
past  the  joint. 

The  specifications  provided  that  the  concrete  cylinders 
be  constructed  of  a  precast  shell  6  in.  thick,  which  shell 
was  to  be  sunk  into  place  by  the  pneumatic  caisson 
method,  whether  supported  on  hard  soil  or  piles,  and 
filled,  in  the  dry,  with  concrete.  The  shells  had  a 


shaft  4i  ft.  in  outside  diameter  expanding  at  tht> 
bottom  to  bells  15  ft.  3  in.  in  diameter  to  envelop  the 
tops  of  the  timber  pile  cluster  and  to  provide  a  wide 
footing  where  there  are  no  piles.  The  length  varied 
from  23  to  60  ft. 

Limited  Cost — The  limit  of  cost  fixed  by  Congress  for 
this  pier  was  $1,190,000  and  as  a  result  various  portions 
of  the  work  w’ere  offered  for  bids  as  separaic  items,  so 
that  omissions  might  be  made  if  found  necessary  to 
keep  the  cost  within  appropriation  limits. 

When  bids  were  opened  it  was  found  iw.ssible  to 
complete  the  structure  to  the  general  dimensions  con¬ 
templated.  The  contract  was  awarded  to  Henry  & 
McFee,  engineers  and  contractors,  Seattle.  Wash.,  on 
an  alternate  design  prepared  by  their  con.struction 
engineer,  W.  F.  Way,  at  a  total  cost  of  $1,169,390  for 
completion  in  540  calendar  days. 

The  government  design  was  a  typical  design  and  one 
which  could  be  handled  with  equipment  of  ordinary 
size  and  capacity.  Steel  reinforcing  was  indicated  to 
meet  areas  required  with  no  attempt  to  standardize  on 
other  than  regular  commercial  sizes.  The  contractors’ 
alternate  design  differed  from  the  government’s  design 
in  the  details  of  the  beam  arrangement  and  sizes,  sub¬ 
stituting  one  extremely  wide  girder  for  two  rail  girders 
under  the  standard-gage  tracks,  utilizing  this  same  size 
of  girder  under  the  dry-dock  crane  tracks,  and  increas¬ 
ing  the  depth  of  all  panel  beams. 

Alumina  Cement  Used — A  saving  factor  in  the  con¬ 
struction  of  the  cylinders,  fostered  by  the  Bureau  of 
Yards  and  Docks,  and  one  which  resulted  in  reducing 
cost,  was  the  use  of  quick  hardening,  high  alumina 
cement  in  casting  the  concrete  cylinder  shells.  By  the 
use  of  this  cement,  the  necessity  of  a  casting  and  curing 
yard  was  removed  and  the  shells  were  cast  at  the  pier 
site  in  vertical  position  from  a  scaffolding  erected  on 
one  of  the  existing  timber  piers.  After  the  shells  were 
in  place  they  were  filled  with  concrete  made  of  ordinary 
Portland  cement. 

As  no  information  was  available  to  show  how  the 
Portland  cement  concrete  core  would  adhere  to  the  high 
alumina  concrete  of  the  shell,  tests  were  made  on 
.  quarter-size  sections  of  the  cylinders  to  determine  the 
bond  strength.  The  method  of  making  the  specimens 
and  the  results  of  the  testa  are  shown  in  Table  I  and 
the  drawing.  Failure  occurred  due  to  bursting  of  the 
shell  at  an  average  unit  bond  stress  of  172  lb.  per 
square  inch,  which  was  considerably  in  excess  of  the 
necessary  amount. 

The  method  of  handling  and  mixing  high  alumimt 
cement  concrete  was  somewhat  of  a  question  due  to  the 
lack  of  previous  experience  in  its  u.se,  but  the  work  w-a ; 
begun  on  the  assumption  that  methods  of  proportioning 
and  testing  similar  to  those  used  with  Portland  cement 
would  give  satisfactory  results.  Table  III  gives  results  of 
three  tests  finally  selected  for  consideration.  The  1  :li  :4 
mix  was  known  to  contain  too  much  coarse  aggregate 
to  permit  of  proper  placing  in  a  reinforced  6-in.  annular 
form  15  ft.  deep  and  consequently  the  1:13:3?  mix  was 
used  in  the  first  shell  poured.  This  mix  proved  to  be 
too  harsh  and  was  difficult  to  place.  Despite  consid¬ 
erable  spading  and  hammering  outside  of  the  forms  with 
air  hammers,  there  was  not  sufficient  mortar  in  the  mix 
to  produce  a  smooth  surface  and  uniform  concrete 
throughout.  Consequently,  the  sand  content  was  in¬ 
creased,  resulting  in  a  l:2:3i  mix.  With  all  mixes,  a 
6-in.  slump  was  maintained.  The  l:2:3i  mix  gave  a 
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T  VULE  I— TEST  OF  BOND  BETWEEN  CONCRETE  SHELL  AND  CONE 


Prop 

- Shfll- - 

Water  Ki>u«li* 

I’Dured 

Prop. 

- c 

Water 

slump 

Poured 

Remarks 

Total 

Load 

Lb.  per 
Sq.In. 

Age 

1 

l:IJ:3J 

,^ol.  60"e 

5-29 

1:2:41 

IVol. 

V’ 

6-1 

No  allowance  for  bulkina  in  sand 

65.760 

760 

7  days 

2 

1  11:3! 

1  40% 

6-1 

1:2:4 

y 

6-2 

Allowance  for  bulking  in  sand. . 

68.680 

790 

7  days 

3 

I:IJ  31 

1  70% 

6-2 

1:2:4 

f. 

5" 

6-3 

Sand  and  gravel  wet . 

51.110 

590 

7  days 

4 

I  II  51 

f  25% 

6-3 

1:2:4 

T‘ 

6-4 

.Sand  damp . 

75.270 

870 

28  days 

5 

1  11  21 

!  5% 

1  15% 

6-4 

1:2:4 

6" 

6-5 

3%  celite  in  core . 

40.530 

468 

7  days 

6 

1:11:31 

6-5 

1:2:4 

6" 

^6 

Sand  wet . 

85.660 

1.000 

26  days 

7 

8 

1:1  31 

1  5% 

6-6 

1:2:4 

’if 

5" 

6-7 

3%  celite  in  shell . 

68,050 

785 

25  days 

Failure 
Shdl  epiit 

Shell  split  4  plare* 
Comp,  failure  top  <v,rp 
Shell  split  2  sides 
Shell  split  I  plare 
Shell  split  I  place 
Shell  split  3  places 
Shell  split  3  places 


Note: — Surface  between  shell  and  core  showed  signs  of  tearing  on  upper  half  only. 
•That  fMirf  of  surface  which  was  not  perfectly  snuHith  due  to  gravel  showing,  etc.  | 


more  workable  concrete  and  better  results,  aIthou(?h 
still  requirinff  liberal  spading  and  hammering.  It  w'as 
used  in  casting  all  cylinder  shells  except  those  support¬ 
ing  the  large  crane,  where  the  specifications  required 
not  le.ss  than  1.75  bbl.  of  cement  per  yard  instead  of 
1.5  as  required  for  all  other  cylinders.  This  gave  a 
mix  of  1 : 1.9: 2.5.  All  concrete  was  turned  over  in  the 
mixer  for  1  i  min. 

The  question  of  curing  the  cylinders  during  the  24-hr. 
I'eriod  presented  no  particular  difficulty,  as  the  concrete 
was  contained  in  tight  steel  forms  with  no  exposed 
surface  other  than  the  tops  of  the  .  linders  which  were 
covered  with  wet  bags  when  necessary.  The  high  tem¬ 
perature  developed  during  setting  was  quite  noticeable, 
the  .steel  forms  being  warm  to  the  touch. 

The  quality  of  the  concrete  in  the  shells  was  carefully 
watched,  batches  too  wet  or  too  dry  were  thrown  over¬ 
board.  slumps  were  te.sted  frequently  and  test  cylinders 
broken  at  regular  intervals.  The  results  are  shown  in 
Table  II.  The  concrete  when  broken  was  found  to  be 
hard  and  dense. 

The  use  of  concrete  of  this  character  in  sea  water  in 
this  country  is  of  too  short  duration  to  indicate  its 
probable  life,  but  it  has  been  used  for  long  periods  in 
strong  sulphate  waters  in  Europe  with  success.  Tests  of 
this  concrete  have  been  made  by  placing  briquets  in  con¬ 
centrated  MgSO.  solution  and  it  long  outlasted  portland 
cement  concrete  of  the  .same  mixture  under  similar 
conditions. 

Portland  Cnnevf  Concrete — The  portland  cement  con¬ 
crete  used  in  the  cores  of  the  cylinders  w'as  a  1:2 :4i 


...... 

TXBLE  II- 

RESULTS ' 

Kin'  ii>-«i  Moduli 

Sand 

(iravel 

1:2:3*  - 

2  85 

7  02 

11:4  26) 

2  94 

7  56 

1  2:41  - 

7  07 

(1:4  76) 

2  82 

7  44 

1:11:3  - 

2  87 

7  25 

(1:3  45) 

2.  54 

7  II 

2  92 

7  II 

3  20 

7.45 

1:1  9:2  5- 
(1:3  53) 

20  14 

58  01 

r.  2.88 

Av.  7.25 

Mixture* 

2.  2  88  1  3  5  -  7  25 
5  5 

2  2  88  +  4  25  -  7  25 
6.25 

1  5-  2  88+3-  7  25 

4  4 


SUMMARY  OF  TEST  CYLINDERS 
No.  Av. 


Cement 

Mix 

Age 

Cyls.  Slump 

Av. 

Max. 

Min. 

tion 

of  28  d. 

High  alumina. 

1:2:31 

24  hr 

9 

6! 

4825 

5790 

4012 

Shells 

92 

High  alumina. 

1:2:31 

7  d 

16 

61 

4642 

5350 

3118 

Shells 

88 

High  alumina 

1:2:31 

28  d. 

23 

81 

5256 

7080 

3980 

Shells 

100 

High  alumina 

1:1  9:2  5 

7d 

38 

61 

4795 

5961 

2575 

Shells 

91 

High  alumina. 

1:1  9:2  5  28  d 

19 

61 

5257 

8005 

3095 

.Shells 

too 

Portland . 

l:2:4J 

7  d 

33 

2} 

1741 

3433 

1130 

Cores 

54. 5  J 

Portland . 

1:2  41 

28  d. 

29 

2J 

3196 

4285 

1652 

Cores 

too  « 

Portland . 

1:2  41 

60  d. 

22 

1! 

4101 

4996 

2890 

Cores 

129 

Portland . 

1:1)3 

7  d. 

31 

2 

2811 

3330 

1967 

Cores 

63.7 

I'ortland . 

1  11:3 

28  d. 

31 

2 

4421 

5198 

2260 

Cores 

100 

Portland . 

1:11.3 

60  d. 

28 

2 

5596 

6637 

3460 

Cores 

127 

Portland . 

1:2:41 

7  d 

80 

4 

1516 

2252 

933 

Deck 

55.5 

Portland 

1  2:41 

28  d 

69 

4 

2726 

4265 

1160 

Deck 

100 

Portland 

1:2  41 

60  d. 

60 

31 

3548 

5086 

2171 

Deck 

130 

High  alumina 

l:l>:3) 

24  hr 

3 

6} 

4352 

4893 

3754 

Shells 

74 

High  alumina 

1:11:3! 

28  d. 

2 

51 

5399 

5441 

5357 

Shells 

100 

493  cyls. 

1 1 


7//prA  alumina 
ctmtnt  shell- 


Soft  steel  ‘ 

spiral  0  125”  ‘  • 

cliam.,ll''c  -c . '**■'  *■  "*  *" 


. loi"- . >j  //!<..■ 

\* . . /Ji"- . > 


mix,  except  in  those  supporting  the  large  crane,  which 
were  l:li:3  mix.  After  the  method  of  placing  this 
concrete  under  air  had  been  developed,  it  was  mixed  with 
a  slump  as  low'  as  1  in.  The  results  with  this  concrete 
also  are  shown  in  Table  II.  The  concrete  was  dropped 
from  the  concrete  lock  for  the  full  height  of  the  cyl¬ 
inder — var>'ing  from  23  to  60  ft. — and  on  examination 
after  it  had  set  it  was  found  to  be  of  uniform  quality 
throughout,  there  being  no  segregation  due  to  the  long 
free  vertical  drop.  As  was  to  be  expected,  there  was  a 
small  percentage  of  minute  air  bubbles  due  to  the  high 

TABLE  III— RESULTS  OBTAINED  WITH  VARIOUS  CONCRETE  MIXE.S 


Proportions 

I:l):4 
Cu.  Ft: 

Wt.Lb. 

1:11:31 

Cu.Ft. 

Wt.Lb. 

1:2:31 

Cu.Ft.  Wt.Lb. 

Cement . 

.15 

14. 1 

.15 

14  1 

.15 

14  1 

Sand . 

.225 

22.95 

.2625 

26.77 

.30 

30  6 

Gravel . 

.60 

64.2 

.5625 

60.  19 

.525 

56  17 

Water,  eu.ft . 

.094 

.  101 

.  100 

.  104 

.  104 

.110 

Gal.  per  cu.yd . 

27.5 

29.2 

29.0 

30.0 

29.8 

31.2 

Slump,  in . 

4 

6 

4 

6 

4 

8 

Vol.  fresh  concrete  eu.ft.. 

.692 

.698 

.695 

.701 

.705 

.712 

Wt.  per  eu.ft . 

155 

154 

155 

154 

153 

151 

Shrinkage  on  setting, 
approx . 

.01 

.012 

.01 

.012 

.01 

.013 

Bbl.  cement  to  cu.yd. 
fresh . 

1.48 

1.45 

1.46 

1.44 

1.43 

1.42 

Lb.  per  sq.in.  compression 
24  hr.  (2  cyl.) . 

4.980 

4,340 

4.850 

4.830 

4.285 

4.230 

Lb.  per  sq.in.  compression 
7-day  1 1  cyl.) . 

5,735 

4.850 

5.610 

5.140 

4.670 

5.150 

Ixv!»-  Per  Cent 


pressure  air  becoming  entrapped,  but  these  were  well 
distributed. 

This  concrete  is  protected  from  the  sea  water  by  the 
6-in.  shell  surrounding  it. 

The  concrete  for  the  deck,  while  of  the  same  mix  as 
the  cores,  was  given  a  4-in.  slump  to  permit  proper 
placing  in  the  forms  and  around  the  reinforcing  steel. 
The  decrease  in  strength  due  to  the  increased  water 
content  is  shown  in  Table  II.  The  design  strength  of 
this  concrete  was  2,000  lb.  at  28  days  and  a  working 
stress  of  600  lb.,  while  the  test  strength  at  60  days 
averaged  3,548  lb.  per  square  inch  in  6xl2-in.  cylinders. 
These  cylinders  were  cast  from  concrete  actually  re¬ 
moved  from  the  forms  after  the  concrete  was  placed 
and  spaded,  and  it  is  believed  they  truly  record  the 
actual  strength. 

The  slump  used  gave  good  results,  except  near  the  bot- 
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tom  of  the  heavy  cross  girders  where  the  large  quantity  cylinder  type  of  construction  has  added  advantages  ovei 
of  reinforcing  steel  tended  to  screen  out  the  gravel.  This  pile  construction,  especially  where  heavy  live-loads  are 
was  overcome  by  reducing  the  coarse  aggregate  per  to  be  handled.  As  a  matter  of  compari.son,  a  4  ft. 
batch  with  no  reduction  in  cement  content,  thus  giving  6  in.-diam.  cylinder,  similar  to  those  used,  has  the  load 
a  concrete  of  much  greater  workability  and  strength,  carrying  capacity  of  eighteen  18  in.-square  reinforced- 
*  *  *  concrete  pile.s.  In  the  piles,  there  is  3.7  times  the 

Alternate  Design  and  Construction  amount  of  steel  and  2.65  times  the  amount  of  concrete 

■R  W  P  W  V  there  is  in  the  cylinder  but  decidedly  more  im- 

^  ^  portant  is  the  fact  that  the  piles  have  6.8  times  the 

The  problem  of  determining  the  most  economical  surface  of  exposure  between  tides  that  the  cylinder 
desigji  for  a  pier  of  this  character  naturally  requires  presents.  Furthermore,  it  is  believed  that  the  concrete 
considerable  study,  and  the  solution  must  necessarily  in  the  cylinders,  due  to  the  elimination  of  handling 
vary  with  the  contractor’s  experience  and  equipment,  and  driving  stresses,  is  in  better  condition  than  would 
It  is  the  problem  of  determin¬ 
ing  the  design  of  the  minimum 
cost  and  involves  not  only 
quantities  of  materials  but  also 
unit  prices,  which  unit  prices, 
dependent  upon  the  simplicity 
and  uniformity  of  layout,  upon 
adaptability  to  use  of  con¬ 
tractor’s  equipment,  and  espe¬ 
cially  upon  the  amount  of  tidal 
interference  with  the  deck  con- 
.struction,  are  factors  quite  as 
important  as  the  various 
amounts  of  materials  involved. 

In  the  design  which  was  ac¬ 
cepted  by  the  Navy  Depart¬ 
ment,  and  in  accordance  with 
which  the  pier  was  built,  the 
above  conditions  for  low  cost 
were  all  met  and  fairly  well 
satisfied.  The  experience 
gained  and  equipment  accumu¬ 
lated  from  building  Pier  5  and 
Pier  4  extension  (see  Engi¬ 
neering  News-Record,  March 
13, 1924,  p.  436)  largely  affected 
and  influenced  our  decision 

with  respect  to  this  pier.  The  following  are  probably 
the  most  important  features  in  connection  with  the 
design  and  construction  of  this  pier: 

Design — Several  preliminary  designs  and  layouts 
were  made.  The  criterion  selected  by  Waddell  for 
economical  bridge  construction,  namely,  that  the  cost 
of  the  substructure  should  equal  the  cost  of  superstruc¬ 
ture  was  taken  as  the  basis  for  comparison.  In  these 
comparisons,  all  constant  items,  such  as  fender  system, 
trackage,  bituminous  carpet,  etc.,  in  the  superstructure, 
and  the  foundation  piles  in  the  substructure,  were 
disregarded. 

In  Pier  4  extension,  the  actual  cost  of  the  super¬ 
structure  was  1.04  times  the  cost  of  the  substructure. 

For  the  new  pier  the  ratio  on  the  basis  of  estimated 
costs  was  1.03.  Actual  cost,  however,  changed  this  ratio 
considerably,  due  to  the  subsoil  conditions  which  were 
considerably  more  difficult  than  were  anticipated. 

The  importance  of  uniformity  of  construction  should 
be  emphasized.  While  concrete  piles  were  not  applicable 
for  use  in  the  outboard  portion  of  this  pier,  they  could 
have  been  used  in  the  inshore  portion.  A  combination 
of  concrete  cylinders  and  piles  involved,  however,  two 
separate  and  distinct  plant  layouts,  and  it  was  un¬ 
questionably  more  economical  to  use  the  cylinders 
throughout.  Aside  from  cost,  it  is  believed  that  the 
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have  been  the  case  had  piles  been  used.  It  is  safe  to 
say  that  the  cylinders  contain  practically  no  cracks,  but 
the  same  statement  with  respect  to  precast  concr-ie 
piles  can  not  be  made  with  equal  assurance.  While  •  ‘le 
minute  cracks  in  reinforced  concrete  piles  have  not  been 
proven  to  be  vital  and  especially  when  they  occur  below 
low  water,  still  the  elimination  of  any  cracks  in  rein¬ 
forced  concrete  in  sea  water  should  be  considered  to  be 
advantageous. 

In  this  case  it  was  possible  to  use  high-alumina 
cement  for  all  exposed  surfaces  in  the  foundations.  The 
cost  of  using  the  same  grade  of  concrete  in  piling  would 
have  been  prohibitive  as  six  times  as  much  cement, 
or  an  additional  35,000  bbl.,  would  have  been  required. 

The  question  of  relative  cost  of  repairs  between  pil¬ 
ing  and  cylinders  is  a  difficult  one.  If  the  pier  is  occu¬ 
pied  by  a  warehouse,  replacing  piles  is  difficult  while 
with  cylinders  the  use  to  which  the  pier  is  put  make.' 
little  difference.  On  one  repair  job  which  we  did  22 
cylinders  were  repaired  successfully  by  completely 
surrounding  the  old  cylinders  with  six  inches  of  high- 
alumina  cement  concrete  after  all  deteriorated  concrete 
had  been  removed.  The  carrying  capacity  of  some  of 
the  cylinders  was  increased  by  placing  additional  piles 
under  the  base. 

From  a  number  of  layouts  studied,  two  plans  were 


V 


when  practically  the  total  load  was  on  one  rail,  wa^ 
counteracted  by  the  cross  panel  beams.  A  secondar\ 
benefit  arising  from  the  use  of  this  wide  beam  is  th. 
fact  that  35  per  cent  of  the  uniform  live-load  was 
carried  directly  to  the  cross  girders.  The  width  of 
the  main  beams  likewise  materially  reduced  the  span 
of  all  transverse  beams. 

Round  deformed  bars  li  in.  in  diameter  were  u.scd 
for  all  main  tensile  reinforcement  and  all  stirrups  in 
the  main  members  were  either  I  in.  or  1  in.  round.  Tho 
use  of  these  sizes  reduced  the  number  of  bars  to  bt* 
handled  to  a  minimum  and  afforded  better  embedment 
and  placement. 

In  general,  reinforcing  bars  w'ere  placed  in  one  layer 
at  4-in.  centers.  Where  tw’o  layers  of  bottom  steel  were 
unavoidable,  the  concrete  w’as  made  richer  and  w'orkmen 
entered  the  forms  to  spade  and  tamp  around  the  bars. 
This  was  made  possible  by  the  large  beam  sections  used. 


given  .serious  consideration.  They  are  illustrated  in 
F'ig.  2.  The  quantities  for  a  30-ft.  typical  bay  in  these 
designs  was  as  follows; 

iH'sipn  Navy  SK 

<\»n<Tete,  ry .  295  2Ji5 

K€>rnis,  SCI. ft .  6,000  8,4!00  7,400 

1I)S .  7H.000  88.500  72.000 

ItHlative  1‘ost  .  1.00  1.14  1.08 

From  all  available  data  it  was  our  judgment  that 
design  3B  was  the  most  economical.  Its  principal  ad¬ 
vantages  were  as  follows;  (l)  Equal  .spacing  of  cyl¬ 
inders  in  the  bents  which  simplified  the  temporary 
bracing  to  hold  them  into  position  until  deck  was 
poured:  (2)  same  elevation  for  bottom  of  all  longitu¬ 
dinal  and  panel  beams;  (3)  minimum  amount  of  form 
work  which  likewi.se  means  a  minimum  amount  of  sur¬ 
face  exposed  to  the  elements;  (4)  formw’ork  typical  (it 
will  be  noted  that  there  are  but  three  sizes  of  deck 
panels  and  that  all  longitudinal  beams  sides  are  the 
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All  members  of  the  deck  were  designed  as  continuou.s 
members.  The  graphical  spline  method  and  the  analyt¬ 
ical  method  of  coefficients  developed  by  H.  M.  Hadley 
were  u.sed  for  stress  determinations.  All  calculations 
were  satisfactorily  checked  by  the  Bureau  of  Yards  and 
Docks  using  the  theorem  of  three  moments. 

Pile  Foundations — Pile  foundations  were  handled  in 
the  same  manner  as  on  the  previous  piers  referred  to 
above.  On  the  outboard  end  piles  up  to  a  length  of 
107  ft.  were  used.  Due  to  the  very  soft  overlying  ma¬ 
terial  on  the  bottom  these  piles  would  settle  approx¬ 
imately  50  ft.  under  the  weight*  of  pile  follower  and 
hammer.  They  were  driven  to  refu.sal  with  a  5,000  lb. 
hammer  and  60  ft.  steel  follower. 

Soil  Bearing  Cylinders — As  stated  above  it  proved 
economical  to  use  cylinders  throughout.  It  was  nece.«- 
sary  due  to  character  of  subsoil,  to  use  soil  bearing 
cylinders  in  bents  12  to  18  which  the  design  contem¬ 
plated  being  pile  bearing.  According  to  the  design  the 
piles  for  these  bents  would  have  been  6  to  15  ft.  long 
and  it  proved  impo.ssible  with  a  follower  to  drive  such 
short  piles  and  keep  them  plumb  and  in  position.  In 
the  writer’s  opinion,  for  this  kind  of  construction  and 
similar  subsoil  pile  lengths  should  not  be  shorter 
than  20  ft. 

Cylinder  Design  and  Construction  —  The  cylinder 
shells  for  this  pier  were  originally  designed  in  portland 
cement  concrete  and  it  was  the  intention  to  cast  them 
in  a  manner  similar  to  that  used  for  Pier  5  and 
Pier  4  extension.  The  change  to  the  use  of  high- 
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.same)  ;  (5)  that  practically  all  form  work  is  above 

r  Imary  high  water  which  allowed  uninterrupted  work; 
a  -u  (6)  this  design  permitted  a  w’ide  spacing  of  re¬ 
inforcing  bars  with  consequent  facility  for  placing 
concrete. 

The  fact  that  all  members  were  of  such  a  size  that 
a  workman  could  easily  enter  them  and  clean  them 
out  or  adju.st  misplaced  reinforcing  steel  immediately 
before  concrete  was  poured  is  of  very  great  importance. 

The  breadth  of  the  main  deck  beams,  7  ft.,  is  somewhat 
unusual.  The  primarv  rea.son  for  this  was  to  permit 
the  heavy  moving  .st:<;‘C.ard-gage  locomotive  crane  loads 
to  be  carried  by  one  beam.  Separate  beams  under  each 
rail  were  first  considered.  With  the  two  beams,  how¬ 
ever,  it  W’as  necessary  to  design  each  beam  to  carry 
the  maximum  crane  load  w’hich  occurred  w’hen  the 
crane  boom  w’as  at  an  angle  of  45  deg.  with  the  center 
line  of  the  track.  In  this  position  the  beam  on  the 
side  opposite  to  the  boom  carried  practically  no  load 
whatever.  It  therefore  proved  much  better  to  combine 
the  tw’o  individual  beams  which  naturally  resulted  in 
a  great  reduction  of  total  crane  load  for  the  one  com¬ 
bined  beam  over  that  used  for  the  two  separate  beams. 
The  tendency  for  torsional  stresses  in  the  one  beam 
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alumina  cement  was  made  after  the  contract  was 
awarded,  and  resulted  in  a  reduction  in  the  contract 
price.  Full  credit  for  this  chanffe  is  due  to  the  Navy 
Department  which  had  previously  investiprated  the  ma¬ 
terial  and  satisfied  itself  as  to  its  fitness  for  this  work. 

The  use  of  high-alumina  cement  for  the  cylinder  shells 
meant  an  immediate  increase  in  cost  of  shells  over  port- 
land  cement  of  $45,000  and  the  question  may  well  be 
asked  “where  is  the  saving?”  It  was  effected  as  fol¬ 
lows:  The  Portland  cement  cylinder  sheila  required  the 
use  of  an  elaborate  casting  and  assembling  yard  located 
three-fourths  mile  from  the  pier  site  and  consequently 
another  complete  mixing  plant  would  have  been  neces¬ 
sary.  The  method  used  on  the  earlier  piers,  of  casting 
the  bell  sections  and  cylinder  shafts,  would  have  been 


The  small  casting  pier,  as  stated  above,  was  20  x  100 
ft.  in  plan.  On  this,  covering  almost  the  entire  area  and 
extending  over  an  existing  timber  pier  for  25  ft.  was 
erected  a  w’orking  tower  60  ft.  high  with  four  platforms 
at  different  elevations.  A  12-in.  .stiff-leg  derrick  with 
60-ft.  boom  was  erected  on  top  of  the  tower.  By  means 
of  this  derrick  all  the  forms  were  handled  and  the 
previously  assembled  skeleton  cages  of  the  reinforcing 
steel  were  placed  in  position  and  all  additional  rein¬ 
forcement  was  handled.  On  the  water  side  of  this  tower 
and  pier  were  five  bays  in  which  the  cylinders  were 
east  and  from  which  the  floating  stiff-leg  derrick  swung 
them  into  the  water  with  only  a  few  inches  lift  and 
then  carried  them  to  the  site.  Forms  were  provided 
for  five  complete  cylinders.  Inside  shaft  forms  of  steel 
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employed  and  the  labor  of  tipping  and  turning  the  were  made  in  one  unit  and  con.stituted  a  hollow  cylinder 
sections,  rolling  them  onto  the  skidway,  assembling  them,  3  ft.  6  in.  in  diameter,  45  ft.  long.  This  was  cut  for  its 
pouring  splices,  launching  and  carrying  them  to  the  entire  length  along  one  element.  When  the  concrete 
pier  site  would  have  been  required.  The  stre.sses  in-  was  being  placed  this  form  was  maintained  in  true 
duced  by  early  handling  required  a  material  increase  circular  section  by  wedges.  To  remove  it  the  wedges 
in  reinforcement  and  shell  thickness  in  the  bell  sections  were  struck  and  it  was  contracted  by  means  of  tum- 
as  likewise  did  the  .splicing  of  the  sections.  buckles.  The  outer  shaft  forms  were  made  of  semi- 

In  contra.st  with  this,  the  u.se  of  high-alumina  cement  circular  section  of  about  15-ft.  lengths.  The  outer  bell 
permitted  the  entire  234  cylinders  required  for  the  job  forms  were  likewise  of  semi-circular  .sections.  To 
to  be  cast  on  a  small  timber  pier  20x100  ft.  immediately  provide  for  the  necessary  adjustment  in  the  “.skirt” 
adjoining  the  work  and  also  permitted  the  stripping  of  or  vertical  portion  of  the  bells,  the  bottom  of  the  bell 
forms  and  immediate  installation  in  the  pier  when  the  forms  were  cut  into  horizontal  sections, 

cylinders  w’ere  but  24  hours  old.  The  adopted  method  of  The  success  of  this  method  of  cylinder  construction 
casting  the  bell  and  cylinder  shaft  in  a  vertical  posi-  hinged  upon  two  vital  factors,  the  first  of  which  was 
tion  in  one  complete  unit,  and  the  handling  method  the  ready  and  easy  removal  of  the  inside  bell  form,  and 
employed  permitted  the  precast  sections  to  be  of  min-  second,  was  making  this  form  of  such  a  shape  and 
imum  thickness  and  reinforcement,  and  netted  a  con-  section  as  to  permit  one  form  to  accommodate  itself 
siderable  saving  of  these  materials.  Certain  hazards  to  six  different  changes  in  the  vertical  height  of  bell; 
were  naturally  'involved  in  this  previously  untried  sections.  On  the  previous  jobs  the  height  of  the  bellj 
operation  but  the  advantages  to  be  gained  seemed  suf-  section  had  been  kept  constant  and  the  bell  diameters 
ficient  to  warrant  the  adoption  of  the  design  and  method  varied  to  suit  the  pile  clusters.  By  holding  the  outside 
of  construction  and  it  was  therefore  selected.  In  actual  bell  diameter  constant,  however,  and  by  varying  the 
results  the  use  of  the  high-alumina  cement  and  the  above  height  of  the  bell  section  the  same  result  was  accom- 
described  method  for  casting  cylinders  fully  justified  plished  without  the  use  of  any  additional  material  and 
the  contractor’s  early  decision  regarding  them.  with  great  simplification  of  work  and  saving  in  cost. 


o 


The  inner  bell  forms  were  made  of  wood  and  covered  ing  pier.  The  general  design  of  the  bracing  system  1  >  |  sci. 

with  sheet  metal.  Only  one  set — 5  in  number — was  hold  the  cylinders  in  line  after  being  set  was  practical!  f  di.- 

used  on  the  job.  The  deck  of  the  casting  pier  contained  the  same  as  employed  during  construction  of  Pier  i  i 

circular  holes  to  allow  the  removal  of  these  forms  by  extension.  The  pneumatic  method  employed  in  sinkin  '  j  ,tt 

lowering  them  into  the  water  where  they  floated  freely  the  cylinders  and  pouring  the  cores  with  concrete  wa-<  f  t*>i 

until  required  again.  When  in  use  they  were  supported  also  similar  to  previous  methods  used.  The  air  lock  and  I  su 

at  desired  height  by  dogs  which  framed  into  the  deck  concrete  locks  however  were  greatly  improved,  especially  ^  sa 

structure.  This  feature  worked  admirably  and  contrib-  the  concrete  lock  which  was  enlarged  to  hold  a  full  mixer  ’  to 
uted  largely  to  the  success  of  the  cylinder  construction,  batch  and  was  attached  directly  to  the  top  of  air  lock.  lie 

The  concrete  was  mixed  on  a  floating  mixer  and  Falsework  for  Deck  —  In  designing  the  deck,  the  I 
handled  from  there  by  bucket  to  a  concrete  hoist  which  system  of  falsework  and  method  of  handling  forms  was  i  [j 

elevated  it  to  the  desired  platform.  From  there  it  was  given  considerable  thought.  All  work  however,  was  *  I 


FIG.  6— FORM  WORK  FOR  PIER  DECK 
.Vote  heavy  strlnRers  in  foreground.  Concrete  was  placed  with  buckets. 


taken  by  buggies  and  dumped  into  the  forms  at  two 
places  diametrically  opposite  each  other  where  it  was 
tamped  by  rods  and  by  vibrating  the  forms  with 
pneumatic  hammers.  These  hammers  were  used  both 
inside  and  outside;  however,  inside  hammering  and 
tamping  was  found  to  be  adequate  and  less  expensive. 

Forms  were  removed  in  16  to  20  hours,  and  24  hours 
after  the  concrete  had  been  placed  these  large  cylinders, 
weighing  on  an  average  of  fifty  tons,  were  rigged  with 
cable  chokers  15  to  20  ft.  above  their  tops,  lifted  a 
few  inches  above  the  pier  deck  by  the  floating  derrick 
which  then,  with  its  load,  backed  clear  of  the  pier  to 
lower  the  cylinders  into  the  water.  The  cylinder  was 
then  either  stored  or  taken  directly  to  the  pier  a  few 
hundred  feet  away.  An  average  of  two  cylinders  com¬ 
plete  per  day  was  maintained  with  the  above  plant  and 
equipment. 

The  cylinders  were  set  in  place  with  the  same  floating 
stiff-leg  derrick  used  in  removing  them  from  the  cast- 


based  upon  the  idea  that  the  only  logical  plan  was  to 
carry  all  construction  loads  by  the  cylinders  themselves 
as  was  done  in  Pier  4  extension.  By  casting  the  cyl¬ 
inders  with  an  enlarged  rectangular  top  and  at  a  very 
trifling  expense  they  were  made  suitable  for  this 
purpose. 

On  the  enlarged  pier  tops  were  seated  heavy  trussed 
beams  spanning  from  bent  to  bent,  a  distance  of  25  ft. 
center  to  center  of  bearings.  These  trussed  beams  did 
not  bear  directly  on  the  cylinder  tops  but  on  wooden 
bearing  blocks  12x12  in.  by  a  few  inches  in  height, 
which  variable  dimension  provided  the  necessary  ad¬ 
justment  in  final  elevation  of  the  cylinder  tops.  The 
bearing  blocks  were  the  key  to  the  entire  formwork 
system  since,  by  splitting  them  out  the  form  system 
was  dropped  and  released.  The  trussed  beam  was  made 
up  of  two  6xl6-in.  timbers  trussed  with  a  2-in.  round 
rod.  The  maximum  load  on  the  trusses  was  140,000  lb. 
at  which  time  the  rods  were  stressed  to  20,000  lb.  per 
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sq.in.:  the  deflection  was  neRliprible  and  no  signs  of 
distress  were  observed  in  any  part  of  the  truss. 

With  the  trussed  beams  in  position  a  complete  deck 
of  8xl8-in.  timbers  20  and  34  ft.  in  length,  18  in.  on 
tenters,  were  laid  spanning  across  them.  The  use  of 
such  large  timbers  may  be  questioned  as  it  was  neces¬ 
sary  to  have  a  sufficient  number  for  eight  bays  in  order 
to  maintain  the  pouring  schedule.  However,  it  is  be¬ 
lieved  that  a  close  study  will  vindicate  their  use. 


Echo  Reservoir  to  Be  Built 

Following  the  execution  of  contracts  between  the 
Department  of  the  Interior  and  organizations  of 
water  users,  providing  for  repayment  of  cost.  *he  Sec¬ 
retary  of  the  Interior  has  reported  to  the  President 
that  the  con.struction  of  the  Weber-Provo  reclamation 
project  in  Utah  is  feasible.  The  President  has  ap¬ 
proved  the  report  and  the  project  will  therefore  proc-eed. 

Its  central  feature  is  a  storage  re.servoir  of  74.00a 
acre-ft.  on  Weber  River  near  Echo,  Utah,  to  Ik*  called 
the  Echo  reservoir.  The  dam  will  be  an  earth  embank¬ 
ment  of  125  ft.  maximum  height  and  1,800  ft.  length, 
with  water  face  riprapped  4  ft.  thick,  containing  about 
1,400,000  cu.yd.  of  material.  The  .spillway  will  be  able 
to  pass  floods  of  15.000  sec.-ft.,  while  the  outlet  works 
w’ill  have  1.200  .sec.-ft.  capacity.  Some  25  miles  up¬ 
stream  a  diversion  canal  will  be  excavated  from  the 
VV’^eber  to  the  Provo  River,  a  length  of  about  c  miles, 
capable  of  carrying  200  sec.-ft.  This  canal  wiil  divert 
water  from  the  Echo  re.servoir  storage  to  the  Provo 
River  to  increase  its  low-water  flow.  Thus,  the  storage 
of  the  Weber  River  flood  waters  will  provide  a  sup¬ 
plementary  dry  weather  supply  to  irrigators  on  the  lower 
courses  of  both  the  Weber  and  the  Provo. 

The  cost  of  the  works  will  reach  $3,000,000.  Some 
80,000  acres  of  irrigable  land  lying  at  an  altitude  of 
4,000  to  5,000  ft.  will  be  benefited,  making  the  cost 
about  $40  .per  acre.  All  of  the  land  is  now  .settled  and 
farmed  and  is  producing  good  crops. 

This  is  virtually  the  first  federal  reedamation  project 
dealing  with  land  all  of  which  is  privately  owned  and 
all  under  cultivation.  The  land  was  originally  given 
up  mainly  to  grain  and  alfalfa,  for  which  purpos  e  flood - 
.season  irrigation  was  satisfactory.  Now,  vegetables 
and  similar  crops  are  grown  and  late  irrigation  is 
needed. 

The  W’eber-Provo  project  is  part  of  the  group  of 
irrigation  schemes  investigated  by  the  Bureau  of  Recla¬ 
mation  some  years  ago  at  the  request  of  Utah  interests, 
known  as  the  Great  Salt  Lake  Basin  project.  Investiga¬ 
tion  of  the  group  indicated  that  the  Weber-Provo  unit 
was  its  most  attractive  element.  Under  congressional 
authorization  and  appropriations  for  construction  of  the 
Great  Salt  Lake  basin  reclamation  project,  the  Bureau 
requested  the  local  interests  to  decide  upon  the  unit 
fir.st  to  be  undertaken,  and  they  selected  the  Weber- 
Provo  unit.  Since  then  the  w'ork  of  executing  contracts 
w'ith  the  water  users  has  been  in  progress,  and  the 
pre.sent  declaration  of  feasibility  follows  their  successful 
execution. 

Relocation  of  a  section  of  the  Union  Pacific  R.R.  and 
of  the  Lincoln  Highway  will  be  neces.sary  because  of 
the  reservoir  construction. 


Kir,.  7— rXDKH  SIDE  OF  IMEU  .VT  CRA.NE  F»UND.\TIOX 
IVrk  forms  were  supported  on  shouldt-rs  and  top  of  cylinders 


especially  when  it  is  realized  that  they  entailed  no 
framing  or  maintainance  charges  whatever,  that  they 
were  capable  of  being  freely,  even  roughly  handled  with 
the  floating  derrick,  that  they  were  very  simple  to 
place,  and  that  at  completion  of  work  they  were  found 
to  have  a  very  considerable  salvage  value.  Directly  on 
top  of  the  8  X  18-in.  floor  the  deck  forms  were  placed. 
Progress  demanded  forms  for  about  one-sixth  of  the 
entire  structure  and  this  amount  with  ordinary  minor 
repairs  proved  sufficient  for  the  job.  All  forms  were 
made  in  panels  and  handled  mostly  by  the  small  float¬ 
ing  derrick.  The  deck  concrete  was  poured  with  two 
floating  mixers,  one  on  each  side  of  pier. 

Personnel — The  general  plan  of  the  pier  was  deter¬ 
mined  in  conjunction  with  the  Bureau  of  Yards  and 
Docks  by  the  Navy  Yard  under  the  direction  of  Captain 
E.  R.  Ga.vler  (C.E.C.),  U,  S.  Nav>',  then  Public  Works 
Officer  at  the  Yard.  Admiral  L.  E.  Gregory  (C.E.C.), 
U.  S.  Navy,  Chief  of  Bureau  of  Yards  and  Docks,  ap¬ 
proved  the  alternate  design  submitted  by  contractor 
after  it  had  been  checked  by  Commander  Greer  A. 
Duncan  (C.E.C.),  U.  S.  Navy,  project  manager.  The 
construction  was  prosecuted  under  the  general  direction 
of  Captain  Walter  H.  Allen  (C.E.C.),  U.  S.  Navy,  public 
works  officer.  The  construction  details  and  all  inspection 
work  was  done  under  the  immediate  charge  of  Lieuten¬ 
ant  Commander  J.  J.  Manning  (C.E.C.),  U.  S.  Navy, 
who  w'as  assisted  by  E.  C.  Jack,  associate  engineer. 

In  the  testing  of  the  concrete  specimens  J.  D.  Black- 
well,  city  engineer,  Seattle,  co-operated. 

For  the  contractor,  J.  P.  Mackenzie  was  general 
superintendent,  M.  J.  Uhrich  was  in  charge  of  all  cyl¬ 
inder  casting  operations.  The  bending  and  placing  of 
all  reinforcing  steel  was  sublet  to  C.  0.  Larson.  W.  F. 
Way,  constmiction  engineer,  designed  the  pier  and 
determined  the  construction  methods  and  details. 


Oil  Well  Exceeds  8.000-Ft.  Depth 

Recent  developments  in  deep  drilling  rotary  equipment 
have  made  it  po.ssible  to  put  down  oil  wells  to  greater 
depths  than  ever  before,  according  to  the  "Standard  Oil 
Bulletin,”  which  refers  to  a  well  in  California  being 
drilled  by  the  Chanslor-Canfield-Midway  Oil  Co.  that 
now  reaches  a  depth  of  8,046  ft.  and  is  still  going  down. 
This  is  .said  to  be  the  deeiiest  well  in  the  world  at  pres¬ 
ent,  but  the  records  have  been  advanced  frequently  in 
recent  years  and  the  Bulletin  says:  “It  is  not  unreason¬ 
able  to  suppo.se  that  the  future  will  see  w'ells  10,000  or 
15,000  ft.  deep.” 
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INDUSTRIAL,  RAILWAY  AT  MACHINERY  PLANT 
Narrow-graRe  train  with  combined  storagre  battery  and  trolley  locomotive 


Railway  transportation 
facilities  provided  at 
manufacturing  and  in¬ 
dustrial  plants  and  on  many 
construction  works  are  of  two 
distinct  classes:  (1)  Connec¬ 
tions  with  main-line  railways 
for  receiving  and  shipping 
goods;  (2)  industrial  or  plant 
railways  for  inter-department 
service.  Since  these  facili¬ 
ties  are  important  factors  in 
the  progress  of  the  work  it  is 
essential  that  in  each  case 
they  should  be  designed  to 
give  efficient  and  economical 
service.  Standard-gage  con¬ 
nections  and  sidings  are  re¬ 
quired  at  most  large  plants. 

But  whether  the.se  tracks 
should  be  extended  through 
the  plant  for  .service  purposes, 
or  should  be  supplemented 
by  a  system  of  narrow-gage 
tracks  for  such  purpo.ses  is  a 
matter  which  must  depend  largely  upon  local  conditions 
and  requirements.  For  such  a  question,  every  plant  or 
situation  has  problems  and  conditions  of  its  own. 

Factors  to  be  considered  in  deciding  upon  the  track 
gage  suitable  for  a  specific  case  may  include:  (1)  Com¬ 
parative  co.st  and  convenience  of  standard-  and  narrow- 
gage  lines;  (2)  necessity  or  advantage  of  extending 
standard-gage  equipment  to  various  parts  of  the  plant; 
(3)  economy  or  advantages  of  using  narrow^-gage  equip¬ 
ment  that  would  not  be  required  to  leave  the  plant; 
(4)  weight,  size  and  character  of  material  to  be  han¬ 
dled;  (5)  length  of  haul;  f6)  convenience  to  or  obstruc¬ 
tion  of  operations  in  shops  or  other  buildings;  (7) 
clearance  limits  as  to  radius  of  curves,  width  of  aisles, 
height  to  roof,  and  width  and  height  of  doorway  open¬ 
ings;  (8)  tonnage  handled  daily  and  number  of  cars 
required  to  handle  such  tonnage;  (9)  facilities  for 
transfer  between  narrow’-gage  and  standard-gage  cars, 
where  necessary;  (10)  type  of  motive  power  to  be  used. 

Numerous  Narrow  Gages 

A  surprisingly  long  and  varied  list  of  21  widths  of 
gage  for  industrial  tracks  has  been  developed  by  inquiry 
of  manufacturing  plants  and  the  builders  of  equipment. 
Probably  this  list  is  far  from  complete  since  several 
builders  of  equipment  report  that  they  have  orders  for 
numerous  gages  “between  16  and  66i  in.”  The  list,  as 
given  below,  does  not  include  special  gages  for  kiln  and 
oven  cars  or  for  transfer  cars  to  shift  the  plant  cars  from 
track  to  track,  as  required  at  certain  industries,  since 
such  cars  are  for  plant  processes  rather  than  for  trans¬ 


portation.  Only  one  instance  of  the  meter  gage,  39?-in.. 
is  given,  and  instances  of  60-in.  gage  for  special  require¬ 
ments.  The  gages  are: 


In. 

In. 

In. 

In. 

In. 

12 

21i 

28 

36 

44 

15 

22 

281 

398 

48 

16 

24 

30 

40 

56i  (s.g.) 

18 

26 

32 

42 

60 

20 


The  65  miles  of  16-in.  freight-hauling  system  of  the 
Chicago  Tunnel  Co.  may  be  classed  as  an  industrial 
railway,  since  its  cars  run  into  freight  houses,  ware- 


a  municipal  industrial  railway 

Standard-gag-e  switching  engine 


hou.ses  and  wholesale  establishments,  where  they  are 
handled  on  elevators  and  floor  tracks. 

As  the  various  narrow-gage  lines  are  isolated  and 
independent,  there  might  seem  at  first  little  object  in 
confining  them  to  a  few  widths  of  gage.  But  it  must  be 
remembered  that  in  purchasing  material  or  equipment  a 


plant  having  tracks  of  a  special  or  odd  j?atre  may  find 
that  its  equipment  takes  lonjrer  to  procure  and  costa 
more  than  if  it  could  be  ordered  from  stock.  This  ap¬ 
plies  also  in  the  purchase  of  second-hand  equipment. 
Furthermore,  some  of  the  {rapes  differ  so  sliphtly  that 
there  can  be  no  pood  reason  for  continuinp  all  of  them. 
Economic  advantapes  to  both  the  manufacturer  and  the 
consumer  would  result,  therefore,  from  some  standardi¬ 
zation  or  limitation  of  track  pages. 

Standard-  and  Narrow-Gage  Compared 

Standard^Gage  Industrial  Lints — It  is  penerally  advis¬ 
able  to  extend  the  standard-page  tracks  into  the  build¬ 
ing  of  shipping  and  erect- 


pianis  wnere  large  numoers 
of  cars  are  handled,  how- 


dd  page  may  find  In  certain  ca.ses,  the  use  of  .standard-page  tracks 
procure  and  costa  through  the  plant  has  an  impt>rtant  advantage  in  en- 
1  stock.  This  ap-  abling  the  plant  locomotives  to  shift  the  cars.  This 
1-hand  equipment,  feature  may  even  facilitate  shipments,  since  at  any  time 
;r  so  slightly  that  empty  cars  can  be  placed  or  sptitted  as  reiiuired  and 

nuing  all  of  them,  loaded  cars  can  be  collected  and  switched  to  the  out- 
lufacturer  and  the  going  track,  although  the  connecting  railroad  may  give 
m  some  standardi-  switching  service  only  once  a  day.  As  a  modification 
of  this  method,  some  plants  use  tractors  (not  running 
on  rails)  to  push  or  haul  cars  on  the  plant  tracks. 

OMPARED  Narrow-Gage  Industrial  Lines — For  light  loads  and 

is  generally  advis-  shop  service,  as  well  as  for  siH*cial  puri>oses,  narrow- 
:‘ks  into  the  build-  gage  tracks  may  be  preferable  or  necessary,  as  in  trans¬ 
porting  rolls  of  paper  at  a 
newspa|)er  plant,  handling 
supplies  to  or  in  the  shops, 
or  handling  coal  and  ash 
cars  at  a  power  plant  or 
charging  cars  at  a  steel 
mill  or  foundry.  Narrow- 
gage  lines  at  .some  plants 
form  a  comprehensive  .sys 
tern  to  serve  inter-depart¬ 
ment  requirements,  while 
at  other  plants  there  are 
merely  short  isolated 
stretches  of  track  between 
certain  points. 

INDUSTRIAL.  RAILWAY  AT  BRICK  W’ORKS  discussioil  is  COIl- 

Narrow-gage  gasoline  locomotive  cerned  only  with  railway 


SWITCHING  AT  GLASS  WORKS 
Standard-gage  2  4 -ton  gasoline  engine 


GEARED  ENGINE  AT  RUBBER  FACTORY 
Switching  on  standard-gage  tracks  with  sharp  curves 


ever,  it  may  be  more  convenient  to  extend  the  tracks 
through  the  buildings  to  departure  tracks,  thus  providing 
continuous  movement  instead  of  the  reverse  movements 
necessitated  by  stub  tracks.  There  is  less  objection  to 
through  tracks  where  the  buildings  do  not  require  to 
be  heated.  Whether  separate  buildings  should  have 
independent  tracks,  or  whether  one  or  two  tracks  ex¬ 
tending  transversely  through  a  group  of  parallel  build¬ 
ings  will  serve  depends  on  local  conditions. 

If  these  indoor  tracks  are  depressed  to  bring  the  car 
floors  level  with  the  shop  floor  or  platform  they  render 
a  part  of  the  shop  area  useless  for  general  purposes  and 
may  interfere  more  or  less  with  shop  work  and  move¬ 
ments.  In  certain  cases  these  particular  objections  have 
been  minimized  by  placing  the  indoor  track  at  one  side 
of  the  building.  As  a  rule,  the  use  of  shop  tracks 
introduces  the  problem  of  effective  design  and  main¬ 
tenance  of  weatherproof  and  easy-moving  doors  for  the 
large  wall  openings  required. 


trackage  for  plant  .service,  but  under  some  conditions 
other  means  of  transport  may  be  suitable  or  preferable. 
These  alternative  methods  may  include  tractors,  trailers, 
motor  trucks,  overhead  monorail  carriers,  overhead  trav¬ 
eling  cranes  and  a  variety  of  forms  of  conveying  ap¬ 
paratus  adapted  to  special  requirements.  On  the  other 
hand,  it  has  been  claimed  that  where  the  haul  is  more 
than  1,200  ft.  the  narrow-gage  track  is  generally  more 
efficient  by  reason  of  the  smaller  amount  of  power  re¬ 
quired  and  the  relatively'  higher  .speeds.  Of  seven  engi¬ 
neering  concerns  which  specialize  in  the  design  of 
industrial  plants,  three  say  that  present  practice  tends 
to  avoid  narrow'-gage  plant  trackage  wherever  possible, 
the  standard-gage  lines  being  extended  where  necessary 
or  cupplemented  by  other  methods  of  transportation,  ar- 
noted  above.  But  they  all  agree  that  narrow-gagt 
tracks  are  necessary  in  certain  kinds  of  plants. 

Location  and  Curvature — Track  layouts  and  limits  of 
curve  radius  are  troublesome  factors  in  plant  railway 


newal,  Kreater  difficulty  in  operating  and  a  tendency 
to  derailments  which  may  be  costly  in  actual  expen> 
and  in  interference  with  plant  work  or  with  shipment 
For  light  haulage  and  with  manual  or  animal  traction. 
12-  and  16-lb.  rails  are  sometimes  used,  but  20-lb.  is 
generally  considered  the  minimum  for  locomotive  true 
tion,  even  for  lines  of  24-in.  gage.  With  36-in.  gage, 
rails  of  45-lb.  and  upward  are  used.  Some  quarries 
report  60-lb.  rails,  while  indu.strial  tracks  at  steel  work> 
sometimes  have  80-lb.  rails  to  insure  a  good  running 
surface  and  economy  in  maintenance.  With  standanl- 
gage  tracks,  the  weight  of  rail  ranges  from  50  lb.  up¬ 
ward.  The  weight  and  size  of  loads  to  be  hauled  regu¬ 
late  to  a  considerable  extent  the  capacity  of  car,  and 
consequently  the  width  of  gage  and  weight  of  rail. 

In  shops  and  yard  driveways,  the  trac-k  may  be  filled 
with  earth,  gravel  or  cinders  nearly  to  the  level  of  the 
rail  head,  so  that  the  rails  will  not  form  obstructions 
for  workmen  or  trucks.  WTiere  the  shop  has  a  paved 
floor  the  tracks  may  be  embedded  in  the  paving;  this 
practice  requires  the  preparation  of  a  firm  subgrade  to 
prevent  settlement  and  distortion  of  the  floor  and  track. 
For  .standard-gage  spurs  and  sidings  operated  by  the 
connecting  railway,  the  track  and  switches  should  be  of 
sub.stantial  construction  and  maintained  in  good  con¬ 
dition. 

Much  of  the  narrow-gage  track  of  18-  and  24-in.  gage 
is  made  up  in  portable  sections,  usually  15  ft.  long, 
with  the  rails  shop-riveted  or  field-bolted  to  steel  ties 
of  shallow  trough  or  corrugated  plate  design.  These 
sections  include  straight  and  curved  track,  switches, 
turnouts  and  track  intersections.  This  type  of  portable 
track  is  used  extensively  on  construction  work,  where 
the  railway  is  a  temporarj'  installation.  In  such  ca.ses 
the  24-in.  gage  is  almost  universal.  Similar  track  with 
gages  of  18,  24  and  30  in.  is  used  also  in  shops,  mills 


design.  For  the  first,  various  departments  may  have  to 
be  served  and  it  is  desirable  to  provide  direct  movements 
or  routes.  For  the  latter,  limited  space  and  the  ar¬ 
rangement  of  buildings  and  roadways  often  necessitate 
sharp  curves  with  large  central  angles,  sometimes  mak¬ 
ing  right-angle  turns.  This  problem  is  the  more  difficult 
with  standard-gage  layouts,  particularly  if  ordinary  rail¬ 
way  equipment  is  to  be  handled  over  the  entire  trackage 
system.  Single  cars  can  be  operated  on  .sharp  curves, 
either  by  a  small  locomotive,  a  tractor,  a  power  capstan 


I.OrOMOTIVE  FOU  M.4CHIXERY  FL.VNT 
Six-ton  engine  of  21-in.  gage 


and  cable  or  other  special  means.  But  such  movements 
are  slow  and  should  not  be  made  necessary  if  they  will 
cause  delay  and  trouble.  With  narrow-gage  tracks  and 
small  cars  extremely  sharp  curves  are  practicable,  or 
curves  may  be  replaced  in  some  ca.ses  by  track  inter¬ 
sections  fitted  with  turntables.  In  any  case,  care  should 
Ik*  taken  to  avoid  excessively  sharp  and  numerous  curves, 
as  a  crooked  track  layout  is  sure  to  result  in  derailments, 
delays  and  other  troubles. 

For  standard-gage  track  layouts,  the  minimum  curva¬ 
ture  for  spurs  or  sidings  entering  the  plant  is  usually 
about  24  to  33  deg.  (240  to  175  ft.),  but  railways  some¬ 
times  prefer  to  limit  this  to  21  deg.  (275  ft.)  or  even 
16  deg.  (358  ft.)  for  new  plants.  The  long-radius 
curves,  however,  occupy  so  much  valuable  space  and 
hamper  the  plant  layout  to  such  an  extent  that  a  com¬ 
promise  is  generally  made  for  curves  within  the  plant. 
If  the  industrial  concern  intends  to  operate  its  own 
switching  engines  for  plant  service,  so  that  the  main¬ 
line  engines  merely  .switch  cars  in  and  out  of  the  plant, 
the  curves  can  be  more  readily  adapted  to  plant  condi¬ 
tions.  But  due  regard  must  be  given  to  the  size  and 
length  of  modern  railway  equipment,  the  desirability 
of  free  movement,  and  the  desirability  of  avoiding  the 
trouble,  delay  and  damage  involved  in  derailments.  It 
is  stated  in  the  writer’s  book  on  “Railway  Track  and 
Maintenance”  that  single  cars  have  been  handled  on 
standard-gage  curves  of  40-  and  50-ft.  radius,  but  that 
in  general  it  is  be.st  to  have  a  limit  of  about  250  ft. 
f23  deg.)  on  account  of  difficulties  in  operation,  high 
cost  of  maintenance  and  the  liability  of  trouble  from 
derailments. 

Track  Crmstmction — Yard  and  shop  tracks  may  have 
relatively  light  rails  laid  on  wood  ties  in  the  u.sual  way, 
but  the  balla.st  is  usually  inferior  in  quality  and  quan- 


LARGE  IXDU.STRIAL  LOCOMOTIVE 
Standard-gage  60-ton  engine  at  cement  plant 


and  other  buildings,  and  is  often  embedded  in  a  concrete 
floor,  the  rail  heads  being  flu.sh  with  or  slightly  above 
the  floor  surface  and  flangeways  being  formed  in  the 
concrete.  For  paved  tracks  of  this  sort,  the  shallow  steel 
ties  may  be  short,  projecting  but  little  beyond  the  rail 
base. 

Locomotives  and  Cars — Reports  from  a  score  of  build¬ 
ers  of  material  and  equipment  for  industrial  railways 
indicate  a  wide  difference  in  the  gages  for  which  these 
products  are  ordered,  but  in  their  opinions  they  appear 
to  agree  largely  upon  36  in.  as  the  gage  most  generally 
used  for  plant  railways,  and  24  and  36  in.  for  construc¬ 
tion  or  contract  work.  Gages  narrower  than  36  in.  in 
manufacturing  plants  appear  to  be  used  principally 
where  made  necessary  by  re.stricted  space  between 


tity.  It  should  be  recognized,  however,  that  if  rails 
and  track  construction  are  inadequate  for  the  loads 
there  will  be  increased  cost  of  maintenance  and  re¬ 


buildings  or  where  made  desirable  bj*^  shop  or  manu¬ 
facturing  conditions  requiring  only  small  and  light  cars. 
Eight  companies  give  24  and  36  in.  as  the  most  usual 
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jrapes,  four  of  these  mentioninR  30  in.  as  used  to  a  less  24-in.  jratre,  as  greater  size  and  capacity  results  in  top 
extent  and  three  mentioning  56J  in.  (standard  gage)  heavy  conditions  when  dumping.  Thus  with  a  l  i-yd. 

;<s  used  where  heavy  hauling  is  to  be  done.  Two  com-  car,  in  dumped  position,  its  center  of  gravity  is  about 

j.>anies  mention  36-in.  and  56J-in.  as  most  usual;  two  over  the  rail  of  24-in.  track,  while  with  a  larger  body 
give  36-  and  42-in.;  one  gives  36-in.  only,  and  others  the  center  of  gravity  would  be  outside  the  rail,  so  that 
list  18,  24,  30,  36,  42,  44,  48  and  56i  in.,  while  one  the  car  would  have  a  tendency  to  tip  over  and  go  off 

goes  as  high  as  60  in.  A  builder  of  electric  industrial  the  track  when  being  dumped.  In  fact,  if  the  material 

locomotives  states  that  of  300  engines  shipped  recently, 

17  per  cent  were  of  44-in.  gage;  14  of  42-in. ;  9  of  36-in. ;  ii.,  i 

12  of  24-in.;  8  of  30-in.;  7  of  18-in.;  6  of  48-in.;  3  of  -  j 

40-in.  and  7  per  cent  of  standard  gage.  j  ^ 

No  less  than  five  of  these  concerns  remark  upon  a  ^ 

tendency  to  increased  use  of  56i-in.  gage  for  plant  rail- 

ways,  particularly  where  heavy  loads  are  handled.  This  -  A  . 

applies  not  only  for  plants  in  which  ordinary  railway 

cars  are  operated,  but  also  to  those  where  only  plant  ^ 

or  service  cars  will  be  used.  One  company  has  supplied 

locomotives  of  39jl-in.  (meter  gage),  and  believes  that  v  .‘I* 

there  is  only  one  plant  in  the  United  States  having  in- 

ilustrial  tracks  of  this  gage,  but  why  this  unusual  gage  B 

was  adopted  is  not  known.  As  to  the  sharp  curves 

incident  to  narrow-gage  industrial  trackage,  one  loco- 

motive  builder  states  that  a  four-wheel  engine  can 


GASOLINE  ENGINE  ON  CONSTRUCTION  W'ORK 
HandlfnK  excavation  on  a  larKe  dam  in  California 


being  handled  is  sticky  or  does  not  dump  freely,  the 
36-in.  gage  might  be  preferable  even  w’ith  li-yd.  cars 
of  the  tyi>e  noted. 

Somewhat  similar  conditions  apply  to  the  width  ot 
flat  or  platform  cars.  A  car  floor  36  to  42  in.  wide  will 
overhang  the  gage  line  by  6  to  9  in.  This  overhang  i.s 
considered  the  maximum  ordinarily  permissible,  espe¬ 
cially  if  the  cars  are  to  be  loaded  from  the  side,  result¬ 
ing  in  a  tendency  of  the  car  to  tip  when  heavy  loads 
are  .slid  over  the  edge  of  the  floor.  Where  the  com¬ 
modities  to  be  handled  require  a  car  floor  4  to  5  ft. 
wide,  the  36-in.  gage  is  generally  preferable.  The 
length  of  wheelba.se  of  cars  should  be  at  least  equal  to 
width  of  gage  and  preferably  greater  than  this. 

For  a  printing  office  handling  large  rolls  of  paper, 
a  track  of  18-in.  gage  may  be  sufficient  and  convenient. 
In  a  boiler  room  or  foundry,  a  24-in.  gage  may  be  suit¬ 
able  for  coal  cars,  charging  cars  and  a.sh  cars,  while  a 
machine  shop  may  find  24-  or  3()-in.  gage  convenient  for 
handling  supplies  and  small  materials.  A  plate  mill, 
however,  may  have  to  provide  for  handling  steel  plates 
8  ft.  square,  while  a  lumber  yard,  bar  mill  or  pipe  mill 
may  have  to  consider  the  handling  of  material  in  lengths 
of  20  to  40  ft.  For  shop  and  boiler-room  .service,  push¬ 
ing  cars  by  hand  may  be  neces  ary.  so  that  cars  must 
be  .small  and  light.  A  list  of  equipment  suitable  for 
different  gages  of  industrial  tracks  i.s  sugge.sted  by  one 
company  as  follows: 

Gage  Gage  Gage  Gage 

18-:n.  24-in.  36-in.  48-in. 

Curve  radius,  min . 8  ft.  15  ft.  .  30  ft.  50  ft. 

Car  width  . 3  ft.  4  ft.  5  ft.  6i  ft. 

Car  length  . 4  ft.  6  ft.  8  ft.  10  ft. 

Car  capacity  . 1  ton  3  tons  5  tons  10  tons 

[Note — A  second  article,  to  be  published  shortly,  will 
deed  with  indxistrial  railway  installations  at  manufactur¬ 
ing  plants  of  various  kinds  and  on  different  classes  of 
engineering  construction  works. — Editor.] 


PIRELESS  STEAM  SWITCHING  LOCOMOTIVE 
Standard-gage  45-ton  engine  for  salt  works 

readily  pass  curves  whose  radius  in  feet  is  equal  to  the 
length  of  wheelbase  in  inches,  while  such  an  engine  can 
operate  fairly  well  on  curves  of  half  this  radius. 

For  power  traction,  steam,  gasoline,  electric,  gasoline- 
electric  and  oil-electric  locomotives  are  used.  Electric 
locomotives  are  largely  of  the  storage  battery  type  on 
account  of  the  troubles,  expense  and  danger  incident  to 
overhead  or  third-rail  conductors,  although  such  con¬ 
ductors  are  used  at  a  number  of  plants.  Where  it  is 
inconvenient  to  take  a  storage-battery  engine  out  of 
.service  for  charging,  a  small  gasoline  or  oil  engine  unit 
may  be  mounted  on  the  locomotive  to  maintain  the 
charge  in  the  batteries. 

Builders  of  cars  for  industrial  railway  service  mainly 
advocate  either  24-  or  36-in.  gage,  depending  upon  the 
size  of  cars  required  and  the  loads  to  be  handled.  Shortly 
after  the  World  War  a  number  of  these  firms  united 
in  organizing  the  Indu.strial  Car  Manufacturers  Asso¬ 
ciation  (since  disbanded),  one  activity  of  which  was 
an  attempt  to  standardize  the  two  gages  mentioned  and 
to  eliminate  the  numerous  special  or  odd  widths  of 
gage.  The  American  Mining  Institute  has  recom¬ 
mended  42  in.  as  standard,  with  the  provision  that  any 
other  gages  should  vary  by  increments  of  6  in.  But 
out  of  six  builders  of  mine  locomotives,  five  say  that 
the  gages  range  from  18  to  56i  in.,  while  one  of  these 
also  includes  60  in.  The  sixth  .says  that  36-  and  42-in. 
are  the  gages  principally  supplied,  while  one  of  the 
others  says  42  and  44  in. 

WTiere  V-shaped  or  rocker  side-dump  cars  are  used, 
U-yd.  capacity  is  considered  the  economic  limit  for 
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Difficulties  Which  Face  Jersey 
Transit  Plan  Considered 

North  Jersey  Transit  Commission  Reports  on  the 
Legal  and  Financial  Difficulties  in 
Obtaining  Transit  Relief 

OXTINUING  the  study  for  a  rapid  transit  system 
to  facilitate  intercommunication  between  the 
suburban  section  of  northern  New  Jersey  and  the  city 
of  New  York,  as  outlined  in  considerable  detail  in  its 
report  of  1926,  the  North  Jersey  Transit  Commission, 
in  its  report  of  1927,  goes  into  the  legal  and  financial 
details  which  must  be  overcome  in  putting  into  effect 
its  plans  for  increased  transit  facilities. 

Briefly,  the  physical  plan  as  outlined  in  the  1926 
report  consists  of  an  interstate  loop  extending  from  a 
proposed  transfer  station  on  the  Meadows  above  New^ark 
Bay  down  through  Jersey  City  to  the  Central  Railroad 
of  New  Jersey  terminal,  from  where  it  crosses  under 
the  Hudson  River  to  the  lower  end  of  Manhattan  Island. 
Continuing  up  through  Manhattan  Island  to  57th  St., 
it  turns  west  across  the  Island  and  under  the  Hudson 
River  and  the  Pali.sades  to  the  Meadows  where  it  turns 
-south  again  to  the  Meadows  Transfer.  It  is  proposed 
that  this  loop  will  pick  up  passengers  from  the  several 
railroads  in  New  Jersey  at  the  Meadows  and  other 
transfer  stations  for  movement  to  New  York.  The  por¬ 
tion  of  the  loop  on  Manhattan  Island  is  to  be  either  a 
new  subway  or  by  connection  with  the  local  tracks  of 
exi.sting  subways  which  now  end  at  the  Battery.  Within 
the  interstate  loop,  the  plan  considers  additional  cross¬ 
river  connections  through  extension  of  the  14th  St.  and 
41st  St.  crosstown  subways  to  connection  with  the  loop 
in  New  Jersey;  also  it  contemplates  ultimately  further 
extension  in  New  Jersey.  The  plan  was  described  in 
considerable  detail  in  our  issue  of  Feb.  4,  1926,  p.  205. 

Few  modifications  are  made  in  the  physical  plan  as 
originally  proposed  except  that,  at  the  request  of  the 
Port  of  New  York  Authority,  a  study  was  made  to 
determine  the  advisability  of  making  provisions  for 
rapid  transit  on  the  proposed  Fort  Lee  bridge,  and,  at 
the  request  of  the  city  government,  for  possible  connec¬ 
tions  with  the  independent  subway  system  now  under 
construction  by  the  Board  of  Transportation  in  New 
York.  However,  one  modification  is  suggested  due  to 
the  present  controversy  regarding  the  subway  policy  in 
New  York  City.  It  is  a  propo.sal  that  negotiations  be 
undertaken  with  the  Westchester  County  Transit  Com¬ 
mission  looking  toward  the  extension  of  the  proposed 
subway  of  that  commi.ssion  from  its  terminal  in  lower 
^Manhattan  under  the  Hudson  River  to  the  Jersey  Cen¬ 
tral  terminal  and  then  over  the  Newark  branch  of  the 
Jersey  Central  to  Broad  St.  station  in  Newark,  and 
from  the  Jersey  Central  station  as  far  as  the  proposed 
Meadows  Transfer. 

In  a  study  of  the  financial  features  of  the  plan  pre¬ 
pared  for  the  commission  by  Philip  H.  Cornick,  specialist 
in  taxes  and  assessments,  it  is  recommended  that  the 
])ropo.-ied  system  be  publicly  financed  and  publicly  owned, 
that  bonds  be  issued  for  construction  cost  supported  by 
supplementary  pledges  of  the  full  faith  and  credit  ba.sed 
on  the  taxing  power,  and  that  the  maximum  term  of  all 
bonds  issued  be  fixed  at  35  years.  As  the  result  of  Mr. 
Cornick’s  .study,  he  finds  that  tw'o  statutory  changes  are 
desirable  in  New  Jersey  in  order  to  put  the  plan  into 


effect,  namely,  one,  that  municipalities  be  given  the 
right  to  finance  the  transit  lines,  which  they  are  already 
authorized  to  build,  by  levying  all  or  part  of  the  cost 
of  con.struction  on  land  in  the  vicinity  benefited  thereby : 
and  two,  that  transit  districts  be  created  with  powers 
to  levy  special  assessments  for  benefits. 

On  the  subject  of  assessing  part  of  the  cost  of  con¬ 
.struction  against  property  in  the  areas  to  be  benefited 
by  the  proposed  transit  sy.stem,  Mr.  Cornick  states  that 
the  total  number  of  individual  parcels  of  land  in  the 
North  Jersey  transit  district  probably  would  run  over 
a  million,  of  which  half  at  least  would  be  classed  as 
benefiting  from  the  transit  facilities,  and  that  while 
the  preparation  of  assessment  roll  is  practical  in  small 
areas,  such  as  individual  municipalities,  the  prepara¬ 
tion  of  an  assessment  roll  for  the  whole  district  would 
be  so  complicated  as  to  be  impractical.  Consequently,  he 
proposes  that  the  spreading  of  the  assessment  be  made 
in  two  steps.  In  the  first,  the  district  would  apportion 
the  special  assessments  among  the  municipalities  in  the 
area  on  the  basis  of  the  amount  of  benefit  they  would 
receive  from  the  new  facilities;  and  in  the  second  step 
the  individual  municipalities  would  spread  their  share 
over  the  land  under  their  jurisdiction.  This  operation 
would  place  the  work  of  preparing  assessment  rolls  in 
the  hands  of  municipal  officials  already  in  such  work. 

The  difficulties  which  face  the  organization  of  a  dis¬ 
trict  capable  of  financing  and  building  the  proposed 
transit  .system  and  some  recommendations  as  to  how 
they  are  to  be  overcome  are  given  in  a  section  of  the 
report  prepared  by  Spaulding  Frazer,  counsel  for  the 
commi.ssion. 

The  review  of  the  various  methods  used  throughout 
the  country  for  carrying  out  construction  work  by  the 
organization  of  special  a.s.se.ssment  districts  and  by  the 
as.sessment  of  benefit  levies  against  property,  given  in 
this  report,  constitutes  a  valuable  record  of  such  pro¬ 
cedure. 


Iron  Roofing  Sheet  Carried  50  Miles  in  Tornado 

According  to  a  brief  report  in  Monthly  Weather  Re¬ 
view  of  November  on  the  tornado  that  destroyed  a  school 
house  at  La  Plata,  Md.,  on  Nov.  9,  1926  {Engineerinij 
News-Record,  Nov.  18,  p.  832),  a  piece  of  galvanized 
iron  roofing  8  ft.  by  2  ft.,  coming  from  La  Plata,  fell 
in  a  farm  yard  6i  miles  from  Annapolis,  or  about  50 
miles  from  La  Plata.  Parts  of  desks  from  the  La  Plata 
school,  it  is  also  stated,  were  found  7  miles  away  from 
the  site.  The  report,  by  Thomas  R.  Brooks  of  the  Fore¬ 
cast  Division  of  the  U.  S.  Weather  Bureau,  says  that 
trees,  debris  and  houses  on  either  side  of  the  tornado 
path  were  mostly  blown  inward  toward  the  center  of  the 
tornado,  but  also  forward,  making  an  angle  with  the 
path ;  trees  and  houses  near  or  in  the  center  of  the  path 
were  carried  straight  forward,  while  a  few  trees  at  the 
edges  were  blown  at  right  angles  across  the  path.  How¬ 
ever,  the  school-house  wreckage  and  trees  surrounding 
it  were  blown  slightly  toward  the  direction  from  which 
the  storm  approached.  The  storm  track  was  traced  foi¬ 
ls  mile.s — which  it  is  believed  was  covered  in  20  to  25 
min. — from  La  Plata  to  a  little  distance  beyond  Cedar- 
ville,  beyond  which  point  it  apparently  dissipated.  It 
is  also  stated  that  at  some  places  the  tornado  passed 
completely  ov’er  the  tops  of  trees,  and  at  other  places 
it  furrowed  into  the  soil.  Many  fallen  trees  showed 
signs  of  having  been  twisted  off,  and  some  tree  tops 
were  definitely  twisted  in  anti-cJockwise  direction. 


Four-Lane  Flexible  Paving  Slab 
for  Concrete  Streets 

All  Joints  Doweled  But  No  Reinforcement  Was 
Employed — Subdivision  of  Slab  Depended 
on  to  Eliminate  Cracking 


By  F.  M.  Balsley 

'onsiruflion  KiiKlnet-r.  Wisconsin  Highway  Commission, 

Sladison.  Wis. 

\NE\V  concrete  pavement  section  for  city  and  vil¬ 
lage  streets  that  is  novel  in  that  no  reinforcing 
steel  is  required  regardless  of  the  width  of  the  street, 
is  being  built  in  Wi.sconsin.  This  pavement  is  built 
one-half  at  a  time,  using  steel  or  wooden  forms  on  the 
center  line.  A  parting  strip  I  in.  narrower  than  the 
depth  of  the  slab  is  installed  at  the  quarter  points.  This 
parting  strip  is  staked  in  place  and  held  in  a  straight 
line  by  an  in.stalling  bar  during  the  pouring  of  the  con-  A  feature  of  this  design  which  should  appeal  to  engi- 
crete.  Dowel  bars  of  l-in.  deformed  steel,  4  ft.  long,  neers  is  its  Hexibility.  Subgrade  disturbances,  whether 

hold  the  sections  together  and  distribute  the  loads.  At  upheaval  or  settlement,  will  not  crack  the  slabs  e.xcept 
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in  extreme  cases.  No  reinforcing  steel  is  needed  except 
over  recently  filled  trenches.  The  .saving  in  this  one 
item  will  amount  to  at  lea.st  10c.  per  .square  yard  on 
work  of  this  character.  Finally,  the  maintenance  of  the 
cracks  above  the  parting  strips  and  the  center  joint  still 
divide  the  street  into  four  parallel  lanes.  This  will  tend 
to  .separate  and  keep  vehicles  in  the  proper  lanes  of 
travel  as  well  as  promote  parallel  parking  where  park¬ 
ing  is  permitted. 


the  form  face  the  dowel  bars  are  bent  to  90  deg.,  and 
after  the  concrete  is  spaded  the  bars  are  pushed  into 
the  slab  with  one  leg  against  the  form  face.  Paraffin 
pasteboard  ^-in.  tubes  are  lused  to  cover  the  bar  at  the 
form  face  to  facilitate  removal.  After  the  first  section 
has  taken  set,  the  dowel  bars  at  the  center  are  straight¬ 
ened  out  and  the  second  .section  is  placed.  In  striking 
off  the  second  section  a  J-in.  .strip  of  metal  should  be 
placed  under  the  strike-board  where  it  rests  on  the 
slab  already  in  place  to  allow  for  the  shrinkage  of  the 
concrete  in  setting. 

Transverse  expansion  joints  are  placed  at  intervals 
not  to  exceed  35  ft.  and  the  slabs  are  doweled  together 
with  8-in.  by  4-ft.  .smooth  round  rods,  using  two  dowels 
to  each  section.  The  slip  ends  of  these  dowels  are  cov¬ 
ered  with  pasteboard  or  tin  tubes  of  sufficient  length 
to  provide  a  recess  at  least  1  in.  deep  beyond  the  tip 
of  the  bar  to  provide  for  movement  when  extreme  slab 
expansion  takes  place. 

Paving  the  .street  one-half  at  a  time  makes  it  pos¬ 
sible  to  u.se  a  strike-board-  that  can  be  easily  handled 
by  two  men,  whereas  if  the  street  is  built  in  one  opera¬ 
tion  it  is  often  neces.sary  to  finish  to  stakes,  which 
does  not  provide  nearly  as  good  riding  as  where  the 
surface  is  struck  off. 


Indianapolis  Flood  Potection 

In  continuation  of  the  flood  protection  work  along 
the  White  River  at  Indianapolis,  Ind.,  as  reviewed  in 
Engimering  Xewit-Kecord,  Aug.  6,  1925,  p.  213,  the 
city  propo.ses  this  year  to  deepen  and  straighten  the 
channel  between  Raymond  St.  and  Morris  St.,  a  di.stance 
of  about  a  mile.  The  dredged  material,  about  1,283,500 
cu.yd.,  will  be  placed  to  form  an  embankment  or  levee, 
with  a  roadway  along  the  top  and  with  the  slope  pro¬ 
tected  by  stone  riprapping.  In  addition  a  five-si>an 
bridge  will  be  built  at  Morris  St.  The  bridge  is  esti¬ 
mated  to  cost  $454,000  and  the  other  work  $685,000. 
This  improvement  will  be  carried  out  under  the  direc¬ 
tion  of  C,  C.  Oberleas,  city  civil  engineer,  with  H.  W. 
Cassady,  assistant  engineer,  in  direct  charge. 
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New  I-Beam  and  Column  Sections 
Produced  by  Carnegie 

Wide-Flan^e  Shapes  8  to  30  Inches  Deep  Rolled  on 
New  Mill  Include  Constant-Depth  Series 
— Flange  Faces  Parallel 


A  RADICALLY  new  series  of  beam  and  column  sec¬ 
tions  is  announced  by  the  Carnegie  Steel  Co.  The 
new  shapes,  which  are  of  the  wide-flange  form,  are 
rolled  on  a  mill  of  wholly  new  type,  recently  put  in 
operation  at  the  company’s  Homestead  works.  Com¬ 
mercial  rolling  of  a  number  of  the  sections  began  early 
in  January;  rolls  for  the  remaining  sections  are  being 
completed. 

Ranging  from  8  to  30  in.  in  depth,  from  6  to  16  in. 
in  width,  and  from  21  to  305  lb.  per  lin.ft.  in  weight, 
the  new’  sections  are  distinguished  by  certain  noteworthy 
features  in  addition  to  their  great  range  in  weight  and 
the  fact  that  previous  maximum  weights  of  section 
available  are  exceeded  by  some  16  lb.  Most  prominent 
is  the  fact  that  the  .sections  have  no  internal  flange 
slope,  all  the  flanges  being  of  uniform  thickness  through¬ 
out  their  width.  Several  constant-depth  groups  and 
several  uniform-width  groups  of  sections  are  included 
in  the  series,  for  convenience  and  economy  in  column 
and  girder  service  respectively.  The  progression  of 
depths  has  been  adjusted  to  give  more  economical  selec¬ 
tion  of  beams  than  was  po.ssible  with  previous  series; 
especially  interesting  is  the  elimination  of  the  15-in. 
I-beam  and  the  substitution  of  14  and  16-in.  depths  in 
its  place. 

An  important  feature  of  the  new  sections  is  that 
varying  the  weight  of  a  .section  from  the  minimum  is 
done  not  only  by  increasing  the  web  thickness  but  also 
by  increasing  the  flange  thickness,  so  that  high  effi¬ 
ciency  can  be  maintained.  This  is  not  feasible  with 
the  rolling  method  used  to  produce  the  sections  hitherto 
standard,  but  is  readily  practicable  with  the  working 
method  of  the  new  mill.  The  only  exceptions  are  the 
constant-depth  column  sections,  where  change  of  flange 
thickness  w'ould  change  the  depth  of  the  section. 

Forty-one  sections,  which  with  variations  of  thickness 
give  161  separate  weights,  are  included  in  the  series. 
Their  design  throughout  has  been  studied  with  a  view 
to  both  efficiency  of  structural  service  and  ease  of  fabri¬ 
cation.  The  new  series  of  sections  is  fully  described  by 
the  company  in  a  statement  whose  most  interesting 
parts  are  reproduced  in  the  following: 

Contour — In  general  contour,  all  sections,  whether  for 
beam  or  column  service,  have  flanges  of  uniform  thickne.ss 
throughout  their  width.  This  feature  increa.ses  the  strength 
of  the  section  (by  disposing  most  of  the  metal  as  far  as 
possible  from  the  neutral  axis),  permits  simple  connections, 
and  facilitates  fabrication.  It  also  makes  possible  the  inter¬ 
changeable  use  of  sections,  for  example  as  either  beams  or 
columns,  and  thereby  reduces  the  variety  of  sizes  that  need 
be  carried  in  .stock,  permits  a  quicker  cycle  of  rolling,  and 
allows  a  large  degree  of  standardization  in  shop  methods 
and  tools. 

Range  of  Depths — The  range  of  depths  covered  by  the 
new  series  discloses  a  daring  innovation,  namely  omission 
of  the  15-in.  beam,  hitherto  the  most  widely  used  size.  The 
significance  of  this  change  may  be  appreciated  from  a  brief 
review  of  American  beam  practice  as  to  depths. 

Forty  years  ago  the  largest  metal  beam  section  roiled  was 
15  in.  deep,  this  size  having  supplemented  the  previous 
12-in.  maximum  not  because  it  was  part  of  a  consistent 
series  but  because  new  mills  had  been  built  that  could  pro¬ 
duce  a  15-in.  beam.  In  1889,  a  yet  larger  mill  was  built, 
capable  of  producing  beams  20  in.  deep,  and  this  size  was 
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NEW  CARNEGIE  W’IDE-FLANGE  SERIES  OF  BEAMS 
AND  COLUMNS 

Rolled  In  41  sizes,  8  to  30  in,  deep,  in  various  weights  up 
to  300  lb.  per  lin.ft.  giving  a  total  of  161  sections.  The 
diagram  shows  the  minimum-weight  section  of  each  size. 

added  to  the  list,  again  not  because  it  belonged  in  an  or¬ 
derly  sequence  but  because  it  was  the  largest  size  then 
producible.  Soon  after  1890  a  24-in.  size  was  added  for 
similar  reasons,  and  an  18-in.  section  was  interpolated  be- 
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twetn  the  15  and  20-in.  sizes.  In  1806  standardization  was 
M  ached  with  regard  to  beam  sections,  the  American  stand¬ 
ards.  8-in.  and  larger,  then  comprising  8,  9,  10,  12,  15,  18, 

Jii  and  24-in.  .sections.  About  1908  a  new  type  of  mill  made 
I  ossible  the  production  of  still  deeper  beams,  and  26.  28 
:.iul  30-in.  sizes  were  offered,  together  with  an  interpolated 
J_’-in.  depth.  Shortly  thereafter  sections  21  and  27  in.  deep 
were  produced.  Finally,  last  year  the  range  below  12  in. 
Aas  amplified  by  a  series  of  very  light  sections  for  joist- 
beam  use. 

Thus  we  find  the  ranges  below  12  in.  and  above  18  in. 
fully  covered  by  a  profuse  variety  of  depths,  stepping  by 
not  over  2  in. — this  discussion  does  not  relate  to  sections 
rolled  for  use  as  columns — but  .strangely  enough  the  im¬ 
portant  range  between  12  and  18  in.,  in  which  occurs  the 
^neatest  normal  tonnage  demand,  was  left  with  only  one 
intermediate  beam  depth,  15  in. 

Rectification  of  the  anomaly  in  progression  of  depths  has 
finally  been  accomplished  in  the  new  series,  by  omitting  the 
time-honored  15-in.  beam  and  offering  in  its  place  14  and 
l6-in.  .sections  to  fill  the  gap  in  the  popular  range  between 
12  and  18  in.  more  efficiently.  Sections  nominally  14  in. 
deep  have  been  previously  rolled  for  column  and  heavy  gir¬ 
der  purposes,  but  the  new  series  makes  this  depth  available 
with  dimensions  suited  also  for  use  as  minimum-weight 
Iteams.  The  16-in.  depth  has  not  previously  been  rolled  in 
.\nierica  for  any  purpo.se. 

The  new  series  approximates  a  progression  in  which  each 
depth  is  15  per  cent  greater  than  the  preceding.  This  per¬ 
mits  a  consistent  series  of  thicknesses  and  weights  so  ar¬ 
ranged  that  the  .section  .strengths  also  have  approximately 
1  egular  ratios  of  increase. 

In  addition  to  its  purely  engineering  features,  the  new 
series  is  not  neglectful  of  adaptability  to  architectural  con- 
.'ideration.s.  Thus,  it  includes  intermediate  groups  of  sec¬ 
tions,  wider,  heavier  and  stronger  than  the  minimum  for 
each  depth,  that  w'ill  be  found  suitable  for  u.se  as  beams 
where  limitation  of  depth  or  maintenance  of  flush  ceilings 
is  the  important  feature.  Uniformity  in  fireproofing  and 
finish  is  also  enhanced,  for  example,  by  the  use  of  minimum 
weights  of  the  10,  12,  14  and  16-in.  sections,  which  in  the 
new  series  have  a  uniform  width  of  6  in. 

Railroad  engineers  will  doubtless  be  especially  intere.sted 
in  the  provision  of  efficient  sections,  notably  12  in.  and 
deeper,  containing  no  metal  thinner  than  ^  in.,  and  it  seems 
probable  that  the  complete  groups  of  24,  27  and  30-in.  sec¬ 
tions,  with  flanges  14  in.  wide,  may  find  useful  application 
in  grade-crossing  eliminations  and  similar  structures  where 
limited  clearance  is  controlling.  The  substantial  width  of 
the.se  sections  makes  them  suitable  also  for  use  in  structures 
that  it  is  inconvenient  to  brace  laterally. 

Column  Sectioni< — Turning  to  column  design,  two  novel 
features  characterize  the  new  series,  namely,  excess  of  width 
over  depth,  and  constant  depth.  It  has  hitherto  been  the 
practice  to  make  H-column  sections  square  at  their  min¬ 
imum  weights,  that  is,  with  the  same  depth  and  width.  The 
new  .series  contains  column  groups  whose  minimum-weight 
sections  are  considerably  wider  than  their  depth.  Thus 
there  are  groups  10x12  (10  in.  deep  and  12  in.  wide), 
12x14  and  14x15.  This  innovation  results  in  great  strength 
about  the  critical  minor  axis,  combined  with  a  minimum 
diameter  of  fireproofing  and  finish,  and  thereby  provides  a 
maximum  of  light,  ventilation,  and  usable  floor  space,  w’hich 
are  especially  desirable  in  tier-buildings. 

Groups  of  column  .sections  having  constant  depth  are  not 
entirely  new  to  the  structural  industry.  A  few  years  ago 
the  American  Bridge  Co.  designed  a  series  of  fabricated 
plate-and-angle  columns  with  constant  dimensions,  which 
'oon  became  popular.  Now,  however,  several  groups  of  sec¬ 
tions  are  made  available  which  combine  the  advantage  of 
constant  depth  with  the  economy  of  a  rolled  as  compared 
with  a  built-up  section.  Constant-depth  column  sections 
permit  obtaining  a  degree  of  symmetry  in  beam,  girder, 
and  spandrel  framework  that  is  favorable  to  the  use  of 
multiple  production  methods,  resulting  in  substantial  sav¬ 
ings  in  drafting  room,  fabricating  shop  and  erection.  The 
simplification  of  details  on  the  columns  themselves,  includ¬ 
ing  the  avoidance  of  fillers  under  the  splices,  is  also  advan¬ 
tageous.  To  the  architect  and  the  general  contractor  con¬ 
stant  depth  is  valuable  because  of  greater  uniformity  in 
fireproofing  and  finish. 

Sections  of  constant  depth  type  are  offered  in  two  depths, 
lU  and  12  in.  The  10-in.  group,  31  to  140  lb,  can  take  care 


of  an  ordinary  r2-story  building  from  basement  to  r(H)f; 
together  with  the  12-in.  group,  75  to  230  lb,  it  will  take 
care  of  an  18-story  building. 

Integral  Weightx — .All  section  weights  are  expresseil  in 
whole  pounds,  thus  avoiding  the  annoyance  of  fractions. 
The  heavier  column  weight.-^  in  the  12-in.  groups  en<l  in 
zero,  and  stagger  with  those  in  the  14-in.  gnmps,  which  end 
in  five,  thus  enabling  a  designer  to  change  sizes  with  a 
minimum  waste  of  metal. 

Index  Xurnherx — A  safeguard  against  error  in  the  trans¬ 
mission  of  orders  is  provided  by  a  system  of  section  index 
numbers  whose  penultimate  figures  repre.sent  nominal  depth 
in  inches.  Thus,  .section  CB  301  is  30  in.  deep,  while  .section 
CB  82  is  8  in.  deep. 

A  handbook  has  ju.st  been  published  by  the  company 
showing  the  profiles  and  proptuTies  of  the  new  sections, 
arranged  for  application  under  any  building  code  or 
specification  and  giving  detail  information  about  them. 
Sepjirate  handbooks  giving  load  capacities  based  on  im¬ 
portant  special  specifications  will  also  be  issued. 

It  is  understood  that  the  standard  .sections  rolled  up 
to  the  present  will  continue  to  be  rolled  as  long  as  they 
are  in  demand. 


Quantity  Surveying  and  Surveyors 

An  explanation  of  the  purposes  of  a  quantity  sur- 
L  vey  and  the  duties  of  a  quantity  surveyor,  the 
following  e.xtract  is  taken  from  a  paper  on  “Kconomics 
Applied  to  the  Con.struction  Industry”  by  G.  Szmak, 
Bridgeport.  Conn.,  secretary  of  the  .American  Institute 
of  Quantity  Surveyors. 

The  branch  of  engineering  which  deals  with  the  (juality 
and  quantity  of  matter  used  in  the  erection  of  architectural 
and  engineering  structures  is  known  as  construction  survey¬ 
ing,  sometimes  called  quantity  surveying  among  the  pro¬ 
fession  and  in  some  countries  where  it  is  practiced  under 
that  title.  This  branch  of  engineering  is  fast  gaining  in  im¬ 
portance  due  to  its  high  economic  value.  Construction  sur¬ 
veying  is  the  science  of  measurement  and  tabulation  applied 
to  the  physical  members  of  a  structure,  expressed  in  uni¬ 
form  units  of  measurement,  with  an  analysis  and  detailed 
accounting  of  its  requisite  quality  and  quantity  of  material 
and  labor  applications. 

Persons  engaged  in  the  construction  surveying  profession 
are  known  as  construction  and  building  surveyors,  or  quan¬ 
tity  surveyors.  The  profession  is  purely  one  of  economics, 
the  elimination  of  waste  in  the  prtK'ess  of  constructing  archi¬ 
tectural  and  engineering  structures.  It  is  not  within  the 
scope  of  the  profession  to  design  or  erect  a  structure,  these 
functions  being  handled  by  the  architect  and  constructor. 
An  experienced  quantity  surveyor  can  furnish  information 
of  great  economic  value  to  the  architect  or  his  client  in  the 
efficient  selection  of  materials  and  labor  because  he  not  only 
keeps  posted  on  their  relative  costs  but  also  has  knowledge 
of  what  method  in  design  of  any  given  material  will  prove 
most  economical  to  construct. 

Construction  .surveys  can  be  used  on  lump-sum,  cost-plus- 
percentage,  unit  price  or  any  other  form  of  contract.  The 
survey  will  in  any  case  perform  its  economic  function.  The 
cost  of  designing  a  structure  is  usually  from  3  to  10  per 
cent  of  its  physical  value  and  the  fee  for  construction  sur¬ 
veying  is  about  25  per  cent  of  the  cost  of  designing.  The 
amount  paid  to  the  surveyor  is  saved  several  times  over 
through  the  elimination  of  waste.  The  quantity  surveyor’s 
fee  may  be  paid  direct  by  the  owner,  incorporated  within 
the  fees  of  the  architect,  or  included  within  the  contract  of 
the  successful  constructor.  The  .surveyor  may  be  employed 
direct  by  the  owner  or  hi.s  representative,  the  architect  or 
designer.  The  process  of  having  a  construction  or  quantity 
survey  prepared  is  simply  to  secure  the  services  of  a  sur¬ 
veyor  upon  the  completion  of  the  plans  and  specifications, 
prior  to  securing  bids  from  the  constructors  or  builders. 
The  survey  is  furnished  to  the  bidders  along  with  the  plans 
and  specifications,  giving  them  a  definite  instrument  of  pur¬ 
chase,  a  complete  plan  with  specific  instructions,  and  a 
survey  expressing  full  intentions  of  purchase  in  regard  to 
structural  dimensions,  physical  members  in  detail,  and  the 
quality  and  quantity  of  materials  and  workmanship. 
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Building  a  Difficult  Mat  Foundation  at  53-Ft. 
Depth  in  Cleveland  Sand  and  Clay 


Ohio  Bell  Telephone  Building  Founded  on  Concrete  Mat 
on  Clay — Sand  Layer  Drained  During  Construction  to 
Prevent  Uplift — Side  Walls  Built  in  Trenches — 
Building  Frame  Constitutes  Final  Bracing 


By  Richard  P.  Wallis 

The  Lundoff-Bicknell  Co..  General  Contractors,  Cleveland,  Ohio 


SOIL  conditions,  the  desire  to  develop  basement  tional  cellar  space  ^  Ijj 

space  by  a  deep  substructure,  and  the  presence  of  produced  would 

buildings  with  shallow  foundations  on  either  side  have  little  value.  |  m 

of  the  site  controlled  the  foundation  construction  for  The  danger  of 

the  new  23-story  office  building  of  the  Ohio  Bell  Tele-  developing  uplift  |  rj  || 

phone  Co.  in  downtown  Cleveland,  and  led  to  the  adop-  from  the  underly-  j  'j  ^ 

tion  of  most  interesting  methods  both  in  planning  and  ing  sand  stratum  SB  |  ^  B 

execution.  The  superstructure  of  this  building  will,  was  removed  by 

when  completed,  tower  360  ft.  above  the  pavement  and  driving  6-in.  steel  V 

will  occupy  a  ground  area  154  ft.  6  in.  x  142  ft.  10  in.  pipes  through  the  Q 

There  will  be  three  basement  floors,  the  lowest  42 i  ft.  sand  and  about 

below  grade.  The  sub-soil  consisted  of  sand  overlying  1  ft.  into  the  un-  fio.  i— Ohio  bell  te 

a  fine,  fairly  hard  gray  clay,  as  elsewhere  in  Cleveland;  derlying  clay  as  building 

groundwater  level  is  some  25  ft.  above  the  top  of  the  drains.  When  driven,  these  pipes  were 

clay.  Practice  in  Cleveland  has  uniformly  been  to  sup-  with  an  auger  bit  and  filled  with  a  med 

port  the  loads  of  buildings  on  the  sand  above  the  clay,  and  then  pulled  up  so  the  bottom  of  the  pi 

as  the  water-bearing  sand  would  present  considerable  3  ft.  above  the  sand,  the  pipe  then  forming 
difficulty  in  colTerdamming  dow-n  to  the  clay.  In  the  well.  These  wells  relieved  the  hydrostatic 
present  instance,  however,  it  was  thought  best  to  carry  the  sand,  water  flowing  upward  through  th( 
the  foundation  down  to  the  clay  both  to  gain  basement  ing  without  carrying  sand  out  of  the  strati 
.space  and  to  obtain  a  foundation  secure  against  the  risk  excavation  proceeded  downward,  the  pipes  > 
of  settlement  by  future  disturbance  or  drainage  of  the  off  and  the  sand  thus  continuously  draint 
sand.  The  development  of  the  plans  on  this  basis  and  niat  had  been  poured,  the  columns  erected,  a 
the  execution  of  the  work  against  a  number  of  compli-'  dead-load  placed  to  overbalance  the  uplift 
eating  conditions  constitute  the  interesting  elements  of  they  were  plugged  with  concrete.  It  she 
the  undertaking.  that  after  the  first  few  days  the  flow  from 

Physical  Conditions — East  of  the  site  and  separated  age  wells  was  very  small,  and  during  r 
therefrom  by  a  12-ft.  alley  stands  the  Caxton  building,  construction  there  was  only  a  seepage  of  wj 
an  8-story  brick  structure  with  foundation  about  13  ft.  each. 

below  grade.  On  the  opposite  side  the  Goodman  build-  Type  of  Substructure— Briefiy  describe 
ing,  a  5-story  brick  structure  with  foundation  only  6  ft.  structure  as  planned  and  constructed  mas 
below  sidewalk  level,  directly  adjoins  the  west  building  consist  of  a  5-ft.  concrete  mat  reinforced  toj 
line.  These  foundations  were  40  to  45  ft.  above  the  with  bands  of  1-in.  reinforcing  rods,  bj 
level  of  the  proposed  telephone  building  foundations.  column  and  wall  loads  are  distributed  to  th( 

The  clay  deposit,  at  53-ft.  depth  below  surface,  soil;  and  side  walls  2J  ft.  to  3  ft.  4  in.  tl 
afforded  an  ideal  medium  of  support  for  heavy  loads  if  lower  portions. 

distributed  by  a  properly  designed  mat.  The  unit  pres-  The  use  of  this  concrete  mat  coverini 
sure  which  the  building  w'ould  bring  to  bear  on  the  area  was  dictated  by  the  character  of  t 
soil  was  well  within  the  safe  bearing  power  of  the  material  having  relatively  low  supporting 
material,  both  at  the  center,  where  both  the  loading  loaded  on  small  areas,  but  adequate  supp 
and  bearing  power  of  the  soil  would  be  greatest,  and  on  large  areas.  The  side  walls  were  des 
toward  the  perimeter  of  the  site,  where  the  bearing  braced  ultimately  by  the  steel  and  concrete 
power  would  be  less.  However,  about  8  ft.  below  the  finished  basement  floors;  during  construct! 
top  of  the  clay  a  stratum  of  water-bearing  sand  under  course,  necessary  to  provide  temporary  b: 
full  hydrostatic  head  was  disclosed  by  the  borings.  This  method  of  construction  of  these  walls  am 
•’ame  deposit  is  found  in  other  building  areas  nearby  of  the  bracing  were  controlled  largely  by  th 
and  its  presence  is  said  to  have  deterred  other  engi-  the  adjacent  buildings, 
neers  from  carrying  foundations  down  to  the  clay,  on  The  walls  were  built  first,  before  generi 
account  of  the  danger  of  the  clay  blowing  up  under  of  the  site,  within  narrow  trenches.  Afti 
the  hydrostatic  pressure  in  the  sand  below.  However,  built  and  progressively  braced  as  the  exc 
it  was  hardly  practicable  to  go  through  the  water-  ceeded  downward,  the  mat  was  constructi 
bearing  sand  layer  with  the  mat  excavation,  on  account  work  erected  upon  it  (the  east  and  west 
of  the  expense  and  difficulty  and  the  fact  that  the  addi-  columns  are  carried  on  the  foundation  wi 
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•  •• 


March  3, 1927 


tloor  construction  put  in,  permanently  bracintr  the  sub¬ 
structure. 

To  give  an  understanding  of  the  magnitude  of  the 
entire  operation,  a  few  of  the  quantities  of  material.' 
in  the  foundation  may  be  mentioned.  The  mat  alone 
comprises  4,5.50  cu.yd.  of  concrete,  sufficient  in  it.self  to 
form  the  structural  portion  of  a  fair-sized  office  build¬ 
ing.  The  walls  increase  this  amount  to  nearly  8,000 
cu.yd.  There  are  244  tons  of  reinforcing  steel  in  the 
mat,  and  206  tons  in  the  walls,  a  total  of  450  tons. 
This  is  about  as  much  reinforcing  material  as  is  re¬ 
quired  for  the  entire  floor  construction  of  a  20-story 
hotel  now  being  built.  The  timber  bracing  neces.sary 
for  the  temporary  support  of  the  sub.structure  consumed 
388,000  ft.  b.m.,  enough  to  construct  10  average  frame 
buildings. 

Underpinning — Before  wall  construction  began,  steam 
shovels  removed  the  debris  of  the  old  Huron  Road 
Hospital  and  the  Empire  Theater,  formerly  occupying 
the  site.  At  this  time  a  top  cut  was  made  to  the  level 
of  the  Caxton  Building  footings,  but  on  the  opposite 
side,  along  the  Goodman  Building,  a  20-ft.  berm  wa^ 
left.  Thereupon  the  underpinning  of  the  adjacent  struc¬ 
tures  was  undertaken,  this  being  necessary  because  of 
the  depth  of  the  excavation  and  the  questionable  char¬ 
acter  of  the  shallow  footings. 

Under  the  Goodman  Building  footings,  nine  evenly 
spaced  pits  about  4x6  ft.  were  dug  to  water  level,  20  ft. 
below  the  existing  foundations.  Pairs  of  15-in.  pipe 
piles  were  driven  in  5-ft.  sections  in  each  pit,  to  an 
elevation  .slightly  below  the  underside  of  the  future  mat. 
These  piles  were  filled  with  concrete  and  were  capped 
with  a  concrete  pier  filling  the  pit  to  within  2i  ft.  of 
the  old  wall  footing.  Two  125-ton  hydraulic  jacks  on 
each  pier  took  the  weight  of  the  wall  and  transferred 
it  to  four  lengths  of  15-in.  I-beams  set  as  columns 
between  pier  and  wall  footing.  The  jacks  were  released 
after  these  I-beam  posts  were  wedged  in  place  tightly 
between  i-in.  bearing  plates. 

Underpinning  the  Caxton  Building  wall  was  carried 
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out  by  a  similar  method.  This  foundation  consisted 
of  column  footings  connected  by  a  narrower  wall  foot¬ 
ing.  Eight  15-in.  .steel  piles  were  driven  symmetrically 
about  each  column  footing.  Rows  of  horizontal  I-beams 
were  placed  on  top  of  these  piles  parallel  to  and  on 
either  side  of  the  wall,  and  concreted  in.  .lust  suffi¬ 
cient  space  was  left  between  the  top  of  these  beams 
and  the  underside  of  the  footing  to  permit  the  installa¬ 
tion  of  four  short  beams  at  right  angles  to  the  wall.  A 
third  tier  was  then  placed  re.sting  on  the  ends  of  these 
Intermediate  members,  on  either  side  of  the  wall  and 
parallel  to  the  lower  members.  These  two  upper  tiers 
were  rigidly  connected  and  hydraulic  jacks  were  intro¬ 
duced  resting  on  the  lower  beams  and  supporting  the 
upper.  When  pressure  was  applied  the  effect  was  to 
support  the  wall  on  the  sling  formed  by  the  two  upper 
tiers.  Wedges  were  driven  between  the  lower  beams 
and  the  transver.se  beams  to  take  up  the  slack.  It  is 
interesting  to  note  that  the  lifting  power  of  these  jacks 
was  sufficient  to  cause  failure  of  two  of  the  transverse 
beams.  •  This  system  of  underpinning  proved  entirely 
satisfactory  and  permitted  the  necessary  adjustment 
to  take  care  of  whatever  settlement  developied  during 
the  progress  of  the  operation. 

In  order  to  safeguard  this  underpinning  against  dis¬ 
turbance  by  reduction  in  skin  friction  due  to  the  tele¬ 
phone  building  excavation,  the  hydraulic  jacks  were  kept 
in  place  until  the  permanent  supports  to  the  east  and 
west  walls  of  the  new  building  had  been  provided;  any 
tendency  to  settlement  of  the  underpinning  construc¬ 
tion  was  taken  up  by  the  jacks. 

Wall  Sheeting — As  soon  as  the  safety  of  the  adjacent 
building  had  been  assured,  steam  shovel  excavation  was 
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resumed  and  a  cut  made  to  within  a  foot  or  so  of  water 
level.  Steel  sheetpilinR  45  to  50  ft.  long  wa.s  next 
driven  around  the  property  line,  starting  at  the  south¬ 
east  corner  and  going  thence  along  the  east  wall,  part 
way  across  the  north  side,  and  along  the  we.st  side 
clo.se  to  the  Goodman  Building  line.  The  row’  forming 
the  south  wall  of  the  .steel  cofferdam  was  driven  last,  to 
leave  a  runway  for  trucks.  The  sheeting  W’as  driven 
far  enough  below  the  bottom 
of  the  mat  to  cut  off  the  flow’ 
of  water  in  the  sand  .stratum 
underlying  the  clay  and  very 
little  of  this  sheeting  was  sub- 
se(iuently  salvaged. 

The  s|)ecification  called  for 
constructing  the  ea.st  and  west 
walls  in  trenches  prior  to  the 
excavation  of  the  main  area. 

It  was  therefore  necessary  to 
drive  an  inner  row  of  38-ft. 
piling  about  15  ft.  from  the 
outer  row  along  these  two 
sides.  Building  the  w’alls 
within  trenches  gave  an  ideal 
degree  of  .safety,  e.specially  at 
the  Caxton  Building,  w'hich 
was  used  by  new’spaper  and 
printing  establishments  and 
.showed  a  distinct  vibration 
on  all  column  footings  from 
the  running  of  the  presses. 

Its  footings  being  at  a  high 
level,  even  the  underpinned 
footings  might  be  in  a  hazardous  condition  if  held  by 
only  a  single  line  of  sheetpiling,  in  view’  of  the  vibrating 
hea\’>’  surcharge.  This  risk  was  minimized  w’hen  the 
excav’ation  was  reduced  to  a  relatively  narrow’  trench, 
thoroughly  braced.  Trench  construction  on  the  w’est 
side  of  the  lot  w’as  decided  on  to  balance  the  ea.st  w’all 
construction,  both  in  relation  to  the  mat  construction 
and  to  the  cross-lot  bracing. 

On  the  other  hand,  the  north  and  south  walls  were 
con.structed  considerably  beyond  the  column  line,  and 
w’ere  not  endangered  by  building  foundations  adjoining. 
The  mat  here  was  designed  to  project  sufficiently  beyond 
the  e.xterior  lines  of  columns  to  continue  the  reduction 
of  unit  pre.ssure  on  the  clay  to  the  point  desired  in  the 
design.  This  was  possible  on  the  north  side  because  of 
the  sidewalk-vault  construction  and  on  the  south  side 
because  the  telephone  property  extends  to  the  south, 
where  an  addition  may  later  be  built.  Accordingly  it 
W’as  not  necessary  to  resort  to  a  double  line  of  sheeting. 

Ow'ing  to  the  re.stricted  area  available  for  working 
purpo.ses,  the  trenching  was  done  w’ith  1-yd.  clamshell 
buckets  operated  from  tractor  mounts.  Similar  clam¬ 
shell  excavation  w’as  done  later,  in  taking  out  the  core 
of  the  lot  between  and  through  the  cross-lot  bracing, 
the  clamshell  bucket  in  this  case  being  handled  by  der¬ 
ricks  loc’ated  at  tbe  four  corners  of  the  site.  This 
method  of  excavation,  w’hich  is  not  common  in  many 
other  cities,  proved  remarkably  efficient  and  enabled 
low  costs  to  be  realized. 

.As  the  trench  excavation  progressed,  heavy  trans¬ 
verse  timber  bracing  was  set  betw’een  the  two  row’s  of 
.sheeting,  comprising  five  tiers  of  horizontal  12xl2’s, 
averaging  6  ft.  on  centers,  the  bottom  tier  just  clearing 
the  top  of  the  future  mat.  This  bracing  bore  against 


.steel  walers,  pairs  of  10-in.  I-beams,  on  the  outer  sheet- 
pile  W’alls  and  12xl2-in.  w’ood  walers  on  the  innei 
sheeting.  It  w’as  brought  into  compression  by  mean- 
of  oak  w’edges  and  blocks.  Steel  w’alers  w’ere  used 
at  the  outer  side  as  they  would  later  be  concreted  in. 

Much  difficulty  was  cau.sed  by  leaks  in  the  steel 
piling,  apparently  due  to  the  fact  that  the  sand,  W’hich 
became  progressively  finer  downward,  wedged  itself  in 


the  .sheetpiling  joints  and  occasionally  caused  a  strip¬ 
ping  of  the  joint  loc’k.  The  leaks  were  difficult  to  stop 
becau.se  of  the  heavy  groundw’ater  head,  and  caused 
considerable  delay.  After  many  co.stly  expedients  a 
.semi-cylindrical  drum  of  heavy  plate  was  driven  along 
the  W’all  at  each  leak,  to  isolate  it.  These  drums  w’ere 
up  to  34  in.  in  diameter  and  w’ere  securely  w’edged 
against  the  opposite  w’all  of  sheeting.  Where  leakage 
still  continued,  lengths  of  reinforcing  rods  w’ere  driven 
betw’een  the  edge  of  the  drum  and  the  wall  of  sheeting 
and  carefully  calked.  The  drums  were  for  the  mo.st 
part  left  in  place  and  became  a  permanent  part  of  the 
construction,  this  being  permissible  due  to  the  fact 
that  the  sheeting  w’as  sufficiently  beyond  the  minimum 
back  of  W’all  to  clear  the  drums. 

Realizing  that  it  w’ould  be  necessary  to  remove  the 
temporary  timber  bracing  above  the  concrete  mat  before 
constructing  the  low’e.st  basement  floor  slab,  the  design 
of  the  sukstructure  provided  buttresses  at  the  base  of 
the  ea.st  and  west  w’alls,  to  permit  keeping  the  wall 
thickness  down  by  reducing  the  unsupported  height  be¬ 
low’  the  low’e.st  remaining  tier  of  timber  bracing.  Their 
form  is  indicated  in  the  sketch  Fig.  2,  and  as  shown  by 
the  hatching  in  the  sketch  the  buttresses  were  poured 
with  the  mat.  Accordinly,  w’hen  the  w’all  excavation  was 
completed,  the  concrete  w’all  footings  betw’een  the  but¬ 
tresses,  a  length  of  10  ft.  2  in.  each,  were  poured. 
These  sections  were  left  notched  in  order  to  afford  a 
good  bond  with  the  mat  that  was  to  be  poured  later. 
Following  this,  the  remainder  of  the  wall  up  to  the 
highest  basement  floor  was  poured,  in  one  operation. 
In  order  to  leave  the  trench  open  for  as  short  a  time 
as  possible,  the  w’all  was  poured  in  vertical  sections  as 
rapidly  as  completion  of  the  excavation  nermittpH.  Tn 


FIG.  4— DIUVING  SIIKKTTXG  FOR  EAST  W’AT.T.  TUE.N'CII,  OHIO 
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the  case  of  the  east  wall,  only  one  construction  joint 
\Vas  required,  while  the  west  wall  required  three  such 
joints.  During  the  concreting  the  original  trench  brac¬ 
ing  was  not  disturbed,  but  the  struts  were  boxed; 
later,  on  removal  of  the  struts,  the  holes  formed  by 
the  boxing  were  carefully  filled  and  waterproofed. 

Three  one-bag  portable  concrete  mixers  were  used  in 
the  w’all  concreting.  For  the  lower  part  of  the  wall  they 
were  located  along  the  top  of  the  trench,  but  for  the 
upper  sections  they  were  at  sidewalk  level,  the  concrete 


handled  by  derricks  at  the  four  corners  of  the  lot.  The 
earth  in  the  central  part  of  the  site  w’as  removed  ahead 
of  that  in  the  outer  parts  of  the  area,  with  the  .result 
that  natural  drainage  toward  the  center  facilitated  the 
removal  of  surface  water.  Timbering  operations  fol¬ 
lowed  the  same  sequence,  so  that  at  all  times  the  bracing 
in  the  center  was  one  tier  ahead  of  that  near  the  walls. 

Concreting  of  the  foundation  mat  was  started  as  rap¬ 
idly  as  possible  following  the  completion  of  the  excava¬ 
tion.  Provision  had  been  made  for  stopping  the  ])ouring 
at  certain  predetermined  points  should  this  be  neces- 
Excavation  of  the  core  of  the  sary,  but  fortunately  all  went  well  and  the  operation 
i  upon  completion  of  the  lower  was  completed  in  one  pouring,  beginning  at  2:  SO  Wed- 
»er  cross-lot  bracing  from  wall  nesday  and  ending  at  11;  SO  p.m.  Friday.  57  hours, 
as  the  excavation  progre.ssed.  For  the  moat  part  the  concrete  was  spouted  directly 
pically  in  Fig.  3,  The  full  sys-  from  a  mixer  located  on  the  bank.  After  the  mat  was 
of  timbering  (Fig.  5).  Before  completed  the  lowest  tier  of  bracing  was  removed, 
supporting  piles  were  driven  in  The  top  surface  of  the  mat  was  pitcht*d  to  drain  to 

_ nine  symmetrical  outlets,  pro- 

viding  for  washing  the  mat 
floor,  and  i)ermanent  drain 
lines  were  concreted  in  the 


FIG.  5— EXCAVATION  AND  BRACING  OP  LOT  AFTER  SIDE  WALLS  WERE  BUILT 


Baltimore  &  Ohio  Railroad 
One  Hundred  Years  Old 

First  Railroad  in  this  Country  to  Reach  Century 
Mark  Under  Its  Original  Charter 
Granted  in  1827 

NE  HUNDRED  years  ago,  on  Feb.  28,  1827,  the 
Baltimore  &  Ohio  Rail  Road  Co.  received  its 
charter  from  the  state  of  Maryland.  Under  that  char¬ 
ter  the  company  began  construction  of  the  railroad 
which  it  still  operates.  Thus  it  becomes  the  first  rail¬ 
road  company  in  this  country  of  which  it  can  be  said 
that  it  has  been  in  existence  for  a  full  century.  One 


three  companies,  the  South  Carolina  Canal  &  Rail-Roact 
Co.,  the  Baltimore  &  Ohio  Rail  Road  Co.  and  the  MohaMf, 
&  Hudson  Rail  Road  Co.,  began  operating  regular  trair 
ser\dce.  The  locomotive  West  Point  of  the  S.C.C.  &  R.R 
was  put  into  regular  .service  on  July  15,  the  York  c 
the  B.  &  0.  on  Aug.  30,  and  the  DeWitt  Clinton  of  the 
M.  &  H.  on  Sept.  24,  1831. 

Following  the  granting  of  its  charter,  subscription 
books  for  the  stock  of  the  Baltimore  &  Ohio  Rail  Roaci 
Co.  were  opened  March  31,  1827,  and  a  total  of  $4,178,- 
000  was  subscribed.  Meanwhile,  surveys  had  been 
begun  for  a  railroad  line  from  Baltimore  with  the  Ohio 
River  as  its  ultimate  destination.  As  was  customary 
in  those  days  the  company  turned  to  the  U.  S.  Army 
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CARROIJjTON’  viaduct,  BALTIMORE,  MD. 

Built  In  1829  and  still  In  use;  the  oldest  railroad  bridse  In  this  country,  probably  In  the  world. 


other  railroad,  the  Delaware  &  Hudson,  has  an  older 
charter,  but  that  was  granted  to  it  as  a  canal  company 
and  although  the  company  built  a  short  piece  of  rail¬ 
road  as  part  of  its  first  transportation  sy.stem,  the 
operation  of  a  steam  locomotive  on  this  railroad  was 
not  a  success  and  horses  were  substituted.  The  D.  &  H. 
did  not  become  a  railroad  operating  company  in  the 
true  sense  until  1861.  Another  railroad,  the  New  York 
Central,  includes  among  its  constituent  companies  the 
Mohawk  &  Hud.son  R.R.  Co.,  chartered  April  17,  1826, 
but  it  was  not  until  1853  that  the  Albany  and  Schenec¬ 
tady  R.R.,  succe.ssor  to  the  Mohawk  &  Hud.son,  consoli¬ 
dated  with  eight  other  companies  to  form  the  New’  York 
Central  R.R.  Claims  also  have  been  made  that  the 
Penn.sylvania  Railroad  Co.  operates  undei  a  charter 
granted  more  than  a  century  ago,  but  such  claims  are 
ba.sed  on  a  proce.ss  of  rea.soning  which  is  convincing 
mainly  to  those  determined  to  establish  the  fact. 

So  much  for  the  relative  ages  of  the  companies,  the 
(•elebration  of  one  hundred  years  of  railroad  operation 
in  this  country  is  .still  in  the  future.  Many  railroad 
companies  were  organized  in  the  late  20’a  of  the  past 
century  but  the  real  beginning  of  the  operation  of  rail¬ 
roads  as  part  of  the  transportation  system  of  the  coun¬ 
try  did  not  occur  until  the  late  summer  of  1831  w’hen 


for  an  engineer  to  make  its  surveys  and  Col.  Stephen  E. 
Long  was  detailed  to  it  for  that  purpose.  He  was  as¬ 
sisted  by  Jonathan  Knight,  an  engineer  of  experience 


LOCOMOTIVE  *‘ATL.\NTIC”  BUILT  IN  1832 
Built  by  Phineas  Davis  at  York,  Pa.,  for  the  B.  A  O.  R.R. 
and  used  for  many  years.  It  Is  still  capable  of  operating 
under  its  own  steam. 


in  locating  canals  in  Pennsylvania.  The  location  of 
the  B.  &  O.  east  of  Harper’s  Ferry  is  largely  the  result 
of  their  skill  in  the  then  new  art  of  railroad  location. 

Actual  construction  .started  July  4,  1828,  when  Charles 
Carroll.  la.st  .surviving  signer  of  the  Declaration  of 
Independence,  broke  ground  for  the  laying  of  the  “first 
stone  of  the  Baltimore  &  Ohio  Rail  Road”  on  what 
now  is  the  Mount  Clare  branch  of  the  B.  &  O.,  and 
within  500  ft.  of  the  Carrollton  viaduct,  built  by  the 
railroad  company  in  1829,  the  oldest  stone  arch  rail¬ 
road  bridge  in  the  world,  which  is  still  used  for  the 
heavy  railroad  traffic  of  today.  By  1831  the  railroad 


Annual  Yield  of  Driven  Wells 
at  Lowell,  Mass. 

By  Robert  J.  Thomas 

Axsistant  t'lty  Knuinet'r.  I.owll, 

Formerly  Suix-rinteialent  of  W.ater-Works  at  lyiwell 

The  accompanying  table  gives  the  annual  yield  of 
the  driven  wells  from  which  Lowell,  Ma.ss.,  has 
obtained  its  water  supply  for  the  la.st  32  years.  This 
yield  might  have  been  greater  had  the  consumption  so 
demanded,  but  not  much  greater,  and  it  was  only  by 
reducing  and  keeping  consumption  to  a  low  point  that 
the  supply  was  found  adequate.  To  further  make  both 
aids  meet,  the  wells  had  to  be  wa.shed  and  cleaned  regu¬ 
larly.  Old  and  clogged  wells  had  to  be  replaced  and  new 
ones  added  from  time  to  time. 

The  supply  continues  undiminished,  but  should  the 
requirements  of  the  city  increa.se.  the  prospects  of  ob¬ 
taining  more  well  water  are  not  very  encouraging. 

The  quality  of  the  water  has  been  very  .satisfactory. 
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OI.PE.ST  PASSF-N’OER  AND  E'RETOHT  STATION’  IX  AVIERICA 
Oriirinal  Mtatinn  built  in  1830  and  still  used  for  railway 
puriKises. 


had  been  built  as  far  as  Frederick.  Md.,  61  miles,  and 
on  Dec.  1.  1834,  it  reached  Haiqier’s  Ferry.  W.  Va..  a 
di.stance  of  81  miles.  From  then  on  progre.ss  over  the 
Allegheny  Mountains  was  slow,  the  line  through  to  the 
Ohio  River  at  Wheeling,  W.  Va.,  379  miles,  not  being 
completed  until  Chri.stmas  Eve  1852.  The  first  train 
reached  Wheeling  Jan.  1,  1853. 

Early  Operation — Operation  of  the  first  13  miles  to 
Ellicott  City,  Md.,  was  begun  with  horses  but  in  1829 
an  attempt  was  made  to  u.se  a  .steam  locomotive  called 
the  Tom  Thumb,  designed  by  Peter  Cooper.  The  experi¬ 
ment  was  not  a  success  and  operation  with  horses  w-as 
continued  until  in  Augu-^t,  1831,  the  York  was  put  into 
.service,  as  noted  above.  The  York  was  built  by  Phineas 
Davis  of  York.  Pa.,  weighed  3J  tons  and  w’as  capable 
of  hauling  15  tons  at  15  m.p.h.  on  level  track.  On  the 
first  trip  westw’ard  it  hauled  four  cars  w’eighing  about 
14  tons  and  reached  a  maximum  speed  of  ,30  m.p.h. 
The  fuel  was  anthracite  coal.  From  that  date  trains 
were  operated  regularly  between  Baltimore  and  Elli- 
cott’s  Mills. 

In  18.32  the  locomotive  Atlantic,  also  built  by  Phineas 
Davis,  was  bought.  It  was  an  improvement  over  the 
York  and  was  u.sed  for  many  years.  The  York^is  not  in 
cxi.stence  but  the  company  has'.a'  i^pf^iTction-giving 
its  details.  The  Atlantic,  however,  has  been ''preserved. 
It  is  pictured  on  the  opposite  page.  ,  '  . 

It  was  on  the  Baltimore  &  Ohio  that  electricity  was 
first  employed  as  a  means  of  communication,  the  com¬ 
pany  having  the  first  telegraph  lines  in  the  world  over 
which  Prof.  S.  F,  B,  Morse  sent  his  first  message.  The 
company  was  also  the  first  to  employ  electricity  as  a 
motive  power. 
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probably  more  so  than  any  surface  supply  which  Idiwell 
could  have  obtained  in  the  pa.st,  or  will  .secure  in  the 
future.  The  construction  cost  of  the  well  supply. 
$700,000,  was  lower  than  a  surface  supply  would  have 
cost,  but  the  cost  of  pumping  is  very  high  because  it 
has  to  be  pumped  twice.  The  cost  of  pumping  and 
'filtering  last  year  was  about  $50  per  m.g. 

Lowell  is  the  only  city  of  any  size  in  New  England 
that  gets  its  water  supply  from  other  than  a  surface 
‘source.  The  Massachusetts  State  Department  of  Health 
is  now  advising  that  the  city  enter  upon’  the  provision 
of  a  surface  supply. 

[Water  from  the  Lowell  wells  has  been  treated  for  ten 
or  a  dozen  years  to  remove  iron  and  manganese.  For  a 
report  on  investigations  and  proposed  plan  by  F.  A, 
Barbour,  consulting  engineer,  see  Engineering  News, 
July  9,  1914,  p.  197— Editor.] 
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Letters  to  the  Editor 

A  Forum  for  Ducuition  of  Vietcs  of  Engineers 
and  Contractors 


Iron  in  Sewage  Treatment 

Sir — The  article  by  Abel  Wolman  on  the  “Role  of  Iron 
in  the  Activated  Sludge  Process”  and  the  editorial  comment 
on  this  subject  in  your  issue  of  Feb.  3  are  both  extremely 
interesting. 

Some  years  ago,  I  made  some  laboratory  experiments  on 
sanitary  privies  of  the  tank  type.  In  .some  of  these  ex¬ 
periments,  ferric  chloride  and  in  others  ferrous  sulphate 
were  added  in  small  quantities.  (The  notes  are  not  now 
at  hand.)  The  effect  of  the  ferric  chloride  was  almost 
magical,  changing  in  about  one  day  an  offensive  yellowish 
liquid  to  a  blackish  sweet  smelling  one  containing  material 
resembling  well  digrested  sewage  sludge.  The  results  pro¬ 
duced  hy  ferrous  sulphate  were  similar,  but  not  so  striking 
nor  so  rapid.  The  good  results  persisted  during  subse¬ 
quent  loading. 

These  experiments  suggested  that  iron  is  beneficial  in 
producing  good  sludge  digestion  and  that  its  use  might  be 
of  great  advantage  in  Imhoff,  septic  or  other  sludge  diges¬ 
tion  tanks  which  are  not  producing  a  good  sludge.  It  would 
be  interesting  if  some  one  who  is  in  possession  of  the 
necessary  data  would  work  out  the  correlation,  if  any,  be¬ 
tween  the  iron  content  of  various  raw  sewages  with  the 
quality  of  sludge  produced.  C.  P.  Rhynus, 

Orlando,  Fla.,  Seweragre  Engineer,  City 

Feb.  8,  1927.  _  of  Orlando. 

In  Defense  of  Current  Meters 

Sir — With  reference  to  Mr.  Hoyt’s  letter,  p.  1010  of  your 
issue  of  Dec.  16,  1926,  it  is  evident  there  exists  an  argument 
as  to  the  relative  merits  of  various  current  meters.  Is  this 
the  attitude  for  professional  engineers  to  assume?  I  have 
had  as  varied  an  experience  with  all  types  of  current  meter 
as  any  engineer,  and  am  sure  that  good  work  can  be  done 
with  any  of  them. 

One  of  the  principal  troubles  comes  from  the  fact  that 
the  usual  still-water  rating  cannot  be  relied  upon  when  the 
meter  is  subjected  to  conditions  of  turbulent  flow.  If  ex¬ 
treme  accuracy  is  required,  as  in  turbine  testing,  then  it 
is  neces-sary  to  employ  more  than  one  type  of  meter,  unless 
most  unusual  conditions  of  quiet  flow  exist,  as  in  long, 
straight  uniform  canals. 

In  selecting  two  different  types  of  meter  for  simultaneous 
use  in  a  gaging  section,  a  meter  of  the  cup  type  (Price,  for 
example)  and  a  meter  of  the  propeller  type  (Ott)  should 
he  chosen — for  meters  of  the  former  type  orcr-register  in 
turbulent  water  while  those  of  the  propeller  type,  unless 
of  very  unusual  design,  M?idf r-register.  The  discrepancy 
between  the  two  velocities  given  by  the  two  meters  is  then 
a  criterion  of  the  degree  of  error,  and  is  generally  greater 
than  the  error  of  either  meter. 

Moreover,  a  composite  rating  may  be  made  from  which  a 
plane  composite  isogram  can  be  plotted  showing  the  true 
velocity  as  a  function  of  the  two  velocity  observations  at 
the  same  point  in  the  gaging  section,  the  velocity  by  one 
meter  being  one  co-ordinate,  the  velocity  by  the  other  meter 
being  the  other  co-ordinate,  and  the  true  velocity  being 
read  from  the  isographic  curves. 

That  meters  were  subject  to  such  errors  seems  to  have 
been  known  to  engineers  for  many  years.  Among  the  first, 
if  not  the  first,  to  make  positive  statements  as  to  the  facts 
was  the  late  Charles  H.  Miller,  formerly  of  Little  Rock, 
Ark.  (See  Engineering  News,  Jan.  24,  1895,  p.  68,  and 
similar  remarks  by  the  late  Wm.  Starling  in  his  paper  en¬ 
titled:  “The  Discharge  of  the  Mississippi  River.”  Trans¬ 
actions,  Am.  Soc.  C.  E.,  Vol.  XXXIV,  p.  347.)  Since  these 
days  careful  engineers  have  taken  proper  precautions  when 
compelled  by  circumstances  to  employ  current  meters  in 
disturbed  water. 

The  table  which  follows  gives  a  comparison  of  the  results 
of  simultaneous  discharge  determinations  made  by  current 


TABLE  92*  —  CX)MPARIS()N  OF  DISCHARGE.S  DETERMINED  P 
CURRENT  METERS  WITH  THE  SA.ME  DISCHARGES  DETERMINKI 
BY  CHEMICAL  METHOD 

Te*t  . — DiacharKF  Determined  by —  Test  • — Discharge  Determined  by- 
No.  Current  Meter  Chemical  Method  No.  Current  Meter  Chemical  Meth' 

. - Sec.-Ft. - .  . - Sec. -Ft. - 


G 

1,663 

1,662 

N 

1,785  1,777 

H 

1,662 

1,664 

O 

1,783  1,768 

I 

1,662 

1,666 

8 

1,676  1,640 

1,618 

1.683 

x*** 

1,628  1,662 

L 

1.648 

1,647 

u 

1.505  1.513 

Averages: — Current  Meters,  1,663; 

Chemical  Method,  1,668 

•From  a  paper  by  the  present  writer  entitled:  "Chemi-hydrometry  and 
its  Application  to  the  Precise  Teeting  of  Hydroelectric  Generator*, '' 
Tram  aitionB,  Am.  Soc.  C.  E  ,  Vol.  LXXIX,  p.  951,  ( 1916).  Another  extenaivc 
•erien  of  turbine  teeta  is  recorded  in  a  paper  entitM:  "Characteristice  of  Cup 
and  Screw  Current  Meter*,  Performance  of  theee  Meter*  in  Tail  Race*  anil 
Large  Mountain  Streams,  etc."  Trannactioni,  Am.  Soc  C.  E.,  Vol.  LXXVI 
p.  819  (1913) 

••There  were  noted  some  irregularities  in  this  test  which  would  doubtle*' 
improve  the  results  if  corrected.  Teets  G,  H,  I,  K,  L,  were  arranged  for  the 
same  discharge  as  nearly  as  might  be  by  adjusting  gates,  output  and  other 
conditions. 

•••Meter  rack  jammed  in  this  test  delaying  the  meter  observations  until 
17  minutes  after  end  of  chemical  tent. 


meters  compositely  rated,  and  by  chemical  method.  Thr 
results  are  derived  from  an  extensive  series  of  turbine 
tests  for  the  Aluminum  Company  of  America  at  Massena. 
N.  Y.,  on  the  St.  Lawrence  River.  Three  types  of  meter 
(Haskell,  Price,  Ott)  were  operated  in  the  flume  while  the 
chemical  test  was  being  made. 

The  chemical  tests  were  extremely  accurate,  being  self- 
consistent  within  a  fraction  of  a  single  per  cent  and  har¬ 
monizing  with  the  power  output  to  the  same  degree  of 
precision.  The  electrical  output  was  measured  by  the 
most  sensitive  and  precise  types  of  potentiometers,  at  great 
expense.  The  current  meter  determinations  were  based 
upon  composite  ratings,  and  they  show  a  similar  degre<' 
of  precision,  notwithstanding  that  individual  current  meters 
of  any  type  represented  were  shown  to  have  errors  of 
several  per  cent  at  numerous  points  in  the  gaging  section. 

There  can  be  no  doubt  that  the  still-water  rating  does  not 
apply  exactly  in  running  water,  but,  when  the  gaging  sec¬ 
tion  is  carefully  selected  and  the  action  of  the  meter  is 
understood  by  an  intelligent  engineer — and  this  is  the  only 
kind  we  acknowledge  to  be  an  engineer — we  may  rely  upon 
the  results  as  being  satisfactory  for  the  purposes  of  stream 
gaging. 

There  seems  to  be  no  reason  for  criticism  of  the  per¬ 
formance  of  any  type  of  meter.  Different  types  of  meter 
are  simply  different  types  of  measuring  instrument.  Each 
type  must  be  calibrated.  If  there  is  any  error  in  results 
it  is  due  to  error  of  the  engineers  in  applying  the  instru¬ 
ments.  Because  one  engineer  prefers  to  use  a  particular 
make  of  instrument  is  no  reason  why  he  should  criticise  the 
practice  of  other  engineers  who  prefer  to  use  a  different 
make.  A  good  engineer  simply  adapts  his  practice  to  the 
type  he  employs.  “Accepted  practice”  in  the  general  sense 
is  often  a  dangerous  practice,  because  it  is  so  apt  to  be¬ 
come  perfunctory  practice. 

When  it  comes  to  reliability,  as  determined  by  identical 
performance  at  different  times  under  .identical  conditions, 
it  is  certain  that  any  of  the  standard  instruments  will  give 
satisfaction,  though  it  may  be  that  some  instruments  re¬ 
quire  a  greater  de^ee  of  attention  under  some  circum¬ 
stances  than  other  instruments.  One  of  the  most  consist¬ 
ent  of  all  the  instruments  is  the  Price  current  meter. 

The  statement  that  screw  meters  ensnare  weeds  and  the 
like  is  misleading  to  the  extent  that  it  does  not  apply  to  a 
properly  designed  runner,  in  fact  such  a  design  (Haskell) 
is  as  safe  in  this  respect  as  any  cup  meter. 

Philadelphia,  Pa.  Benjamin  F.  Groat, 

Feb.  4,  1927.  Consulting  Engineer. 


On  Expansion  Joints  in  Concrete  Roads 

Sir — Referring  to  the  matter  of  expansion  joints  now 
under  discussion  among  highway  engineers,  apparently 
there  must  be  a  considerable  number  of  engineers  favoring 
the  elimination  of  joints  who  have  not  taken  certain  fun¬ 
damental  laws  into  consideration,  or  at  least  are  ignoring 
them,  which  is  just  as  dangerous. 

It  is  a  fundamental  law  that  the  working  stress  applied 
to  any  structural  material  should  not  exceed  the  elastic 
limit  of  that  material,  and  anyone  who  habitually  uses  the 
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testing  machine  to  check  up  his  theories  knows  that  any 
homogeneous  material  subjected  to  breaking  stresses  is 
likely  to  be  ruined  at  other  points  besides  that  where  actual, 
visible  rupture  occurs. 

Perhaps  the  chief  effort  of  highway  engineers  is  to  see 
that  the  material  in  a  concrete  highway  is  as  homogeneous 
and  uniform  in  cross-section  as  it  is  practicable  to  make 
it;  therefore,  w'hen  contraction  stresses  become  .so  great 
as  to  pull  the  concrete  in  two,  there  isn’t  the  slightest 
doubt  but  that  the  whole  pavement  is  damaged.  It  is 
amazing  that  any  considerable  number  of  engineers  could 
lose  sight  of  the  principles  involved  here,  nor  is  it  flattering 
to  the  engineering  profession.  E.  O.  Keator, 

Dayton,  Ohio,  Civil  Engineer. 

Jan.  22, 1927.  _ 


Herminghaus  Decision  Defended 

Sir — Your  editorial  of  Feb.  3,  relating  to  the  California 
supreme  court  decision  in  the  case  of  Herminghaus  vs. 
Southern  California  Edison  Co.,  entitled  “Doctrine  Against 
Progress”  causes  one  to  say  “Let  us  pray.”  It  would  ap¬ 
pear  there  is  nothing  left  but  prayer  if  the  decision  says, 
as  the  editorial  asserts,  that  “California's  highest  court  ha.< 
decided  that  the  floods  of  streams  must  be  perpetuated.  .  . 

and  that  streams  may  no*  ’oe  made  uniiorm  in  flow,”  from 
which  it  is  reasoned,  first,  that  “the  storage  of  water  for 
use  is  prohibited,”  and  second,  that  “the  regulation  of 
streams  to  prevent  flood  damage  is  rendered  impossible.” 
From  this  one  would  conclude  that  the  situation  respecting 
the  .storage  of  flood  waters  in  California  is  hopeless  unless 
the  decision  is  overthrown. 

The  riparian  doctrine  has  prevailed  in  California  for 
many  years.  Under  it  neither  power  nor  irrigation  develop¬ 
ment  has  been  checked.  To  the  contrary,  California  excels 
all  other  western  states  where  the  appropriation  doctrine 
is  in  force,  in  successful  hydro-electric  and  irrigation  enter¬ 
prise.  In  fact,  great  expansion  of  both  has  taken  place 
in  the  eighteen  years  which  have  transpired  since  the 
supreme  court  of  California  decided  the  case  of  Miller 
and  Lux  v.  Madera  Canal  Co.,  establishing  the  doctrine  that 
a  lower  riperian  owner  whose  lands  are  .so  situated  as  to 
be  flooded  at  the  highest  stages  of  the  stream  may  restrain 
an  upper  appropriator  from  diverting  such  flood  flow.  It 
would  seem  that  in  the  Herminghaus  case  the  court  affirmed 
this  doctrine,  and  also  it  decided  that  an  upper  riparian 
owner  could  not  store  flood  waters  for  future  use  under  the 
exercise  of  his  riparian  right.  This  decision  would  seem  to 
be  sound  and  just  to  a  lower  riparian  owner.  But  despite 
this 'it  does  not  prevent  an  upper  riparian  owner  from  stor¬ 
ing  flood  waters,  for  the  rea.son  that  he  may  file  an  appli¬ 
cation  under  the  California  Water  Commission  act  for  an 
appropriative  right  to  store  and  u.se  such  waters.  Such 
rights,  subject  to  prior  rights,  are  regularly  granted  by  the 
California  Water  Commission.  The  Southern  California 
Edison  Co.  possessed..such  a  right  but  seems  not  to  have  em¬ 
phasized 'this  fact  in  the  lower  court. 

Storage  of  water  in  California  for  the  use  of  power  and 
irrigation  has  been  accomplished  without  undue  difficulty, 
but  of  course  just  compensation  had  to  be  paid  by  the  in¬ 
terests  making  the  storage  development  to  those  who  were 
likely  to  be  damaged  or  to  have  rights  taken  from  them. 
As  stated,  this  has  not  checked  progress  in  the  least,  and 
storage  works  can  be  constructed  in  the  future  in  the  same 
manner  they  have  been  in  the  past.  When  interests  who 
have  endeavored  to  accomplish  storage  works  have  been 
unable  to  purchase  rights  that  are  necessary,  at  a  reason¬ 
able  price,  resort  has  been  had  to  the  court  under  the  right 
of  eminent  domain,  which  gives  such  interests  the  power  to 
condemn.  Practically  all  of  those  agencies  who  need  to 
effect  the  storage  of.flood  waters  have  this  right  and  power. 
Such  agencies  are  privately  owned  power  and  water  com¬ 
panies  who  are  in  the  public  service,  and  municipal  and 
quasi-municipal  corporations  .such  as  irrigation  districts. 
With  perhaps  minor  exceptions,  there  have  thus  far  been 
no  other  agencies  concerned  in  the  storage  of  flood  waters. 
In  the  future  these  agencies  together  with  the  state  and 
county,  and  other  public  agencies,  which  might  desire  to 
effect  the  .storage  of  flood  waters  for  flood  control  or  other 
purposes,  should  have  no  difficulty. 

On  the  whole,  the  decision  in  question  does  not  seem  to 
be  reactionary,  nor  does  it  stand  again.st  progress.  It  does 


not  come  in  conflict  with  the  California  Water  Commission 
act,  except  with  respect  to  Section  42  and  part  of  Section 
11.  Despite  this,  the  California  Water  Commission  may 
continue  to  grant  the  right  to  appropriate  water,  subject 
to  prior  rights,  as  it  has  done  since  the  act  was  passed. 
No  fair-minded  person  would  contend,  for  a  moment,  that 
an  appropriator  should  ever  have  a  right  granted  to  him 
which  is  not  subject  to  prior  rights.  In  the  case  in  point 
it  seems  beyond  the  peradventure  of  a  doubt  that  the  Her¬ 
minghaus  lands  had  certain  prior  rights  concerning  the 
use  of  floods  at  the  high  stages  of  the  stream,  and  that 
the  waters  of  the  stream  were,  and  had  been,  for  many 
years,  beneficially  applied  to  the  lands  riparian  to  the 
stream. 

So,  it  would  appear  that  all  that  any  agency  which  needs 
to  store  waters  would  have  to  do  in  the  future  is  that 
which  has  been  done  in  the  past,  namely,  to  acquire  all 
of  the  rights  that  may  be  necessary  at  the  best  price  that 
it  can  in  face-to-face  negotiations.  And.  if  this  cannot 
be  done,  it  can  exercise  its  right  to  eminent  domain  and 
condemn  the  rights  it  needs. 

Thus  far  the  cost  of  acquiring  rights  that  may  have 
been  necessary  has  never  put  power  nor  irrigation  develop¬ 
ment  beyond  the  range  of  economy. 

Thus,  the  Herminghaus  decision  is  not  disastrous,  and 
irrespective  of  the  water-right  school  of  thought,  the  ripar 
ian  or  appropriation,  to  which  one  may  belong,  it  does 
not  appear,  after  a  review  of  the  facts  in  the  case,  that 
there  is  any  necessity  for  “viewing  with  alarm”  the  receht 
decision.  However,  it  is  regrettable  that  the  case  came  up 
at  all,  because  it  will  create  a  new  group  of  nui.sance  values 
under  riparian  right  claims  less  sound  than  the  one  in 
question,  together  with  attendant  and  co.stly  lawsuits;  and 
it  may  cau.se  a  tendency  to  promote  radical  legislation  to 
correct,  what  seems  to  some,  c  bad  situation  respecting  the 
principle  of  the  greatest  good  for  the  greatest  number  of 
people.  This  will  be  upsetting  to  the  common-law  doctrine 
of  riparian  rights  which  has  functioned  with  much  success 
in  California  for  many  years. 

To  be  laconic,  as  is  the  editorial,  the  late  decision  says  in 
effect,  but  not  in  words,  that  the  lower  riparian  proprietor 
shall  not  have  a  property  right  taken  away  from  him  with¬ 
out  just  compensation  even  though  the  property  right  be 
needed  for  public  use;  or,  expres.sed  even  more  broadly,  the 
decision  affirms  the  even  greater  doctrine  of  the  sanctity 
of  private  property.  “Ami  de  Mouvement.” 

San  Francisco,  Calif. 

Feb.  15,  1927. 


[Our  editorial  endeavored  to  point  out  that  a  recognized 
nuisance,  namely  river  floods,  is  legitimatized  and  given  a 
cash  value  by  the  Herminghaus  decision.  We  did  not,  of 
course,  undertake  to  say  that  the  property  rights  in  this 
nuisance  could  not  be  bought  off,  or  condemned;  but  we  did 
mean  to  say  that  it  is  un.sound  policy  to  create  property 
rights  in  a  public  nuisance. 

Notwithstanding  our  correspondent’s  able  defense  the 
decision,  in  declaring  a  destructive  phenomenon  of  nature 
to  be  a  property  right  whenever  one  or  more  individuals 
claim  to  derive  some  advantage  from  it,  is  squarely  again.st 
both  common  sense  and  the  public  good.  Conservatism  and 
progressivism  have  nothing  to  do  with  the  case.  Nor  did 
we  say  anything  against  the  riparian  doctrine  per  nr.  But 
we  feel  safe  in  saying  that  if  this  doctrine  can  be  main¬ 
tained  in  California  only  by  distorting  it  beyond  the  elastic 
limit  and  extending  it  to  floods  and  flood  channels,  there  is 
something  wrong  either  with  the  doctrine  in  application  to 
a  sub-humid  region  or  with  the  .system  of  jurisprudence 
which  finds  this  extension  neces.sary;  probably  with  both. 

Our  correspondent  concedes  that  the  decision  will  create 
“nuisance  values.”  They  are  likely  to  be  very  large.  Even 
if  they  should  prove  to  be  so  small,  however,  as  to  place 
no  serious  burden  on  water  development,  the  decision  never¬ 
theless  must  be  “viewed  with  alarm”  and  deplored  as  a 
serious  backward  step.  The  cause  of  flood  protection,  for 
example,  will  be  in  a  bad  way  if  he  who  undertakes  to  ftee 
a  community  from  the  flood  menace  must  first  pay  tribute 
to  those  who  claim  that  they  have  a  right  to  perpetuate 
this  menace  of  nature.  But  we  have  no  fear  that  any  court 
outside  of  California  will  recognize  the  decision  as  a  sound 
precedent. — Editor  ] 
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Abrams  Leaves  Portland 
Cement  Association 

Ib  Succeeded  by  MacMillan  with 
Gonnerman  in  Charge 
of  Laboratory 

Duff  A.  Abrams,  for  ten  years  the 
director  of  the  research  laboratory  of 
the  Portland  Cement  Association,  has 
resigned  to  take  up  private  practice. 
Mr.  Abrams  is  widely  known  for  his 
work  in  cement  and  concrete  research 
oxtendinp  back  for  the  last  twenty 
years,  and  best  known  for  the  develop¬ 
ment  of  the  water-cement  ratio  for  pro¬ 
portioning  concrete  which  he  first  pro¬ 
pounded  in  1918,  and  which  has  been 
developed  through  a  number  of  experi¬ 
ments  and  papers  in  the  succeeding 
years. 

He  is  a  graduate  of  the  University 
of  Illinois,  from  which  he  received  the 
degree  of  Bachelor  of  Science  in  Civil 
Engineering  in  190.'5  and  of  Civil  Engi¬ 
neer  in  1909.  After  some  early  rail¬ 
road  and  bridge  work,  he  became 
attached  in  1905  to  the  Engineering 
Experiment  Station  of  the  University  of 
Illinois  where  he  started  his  research 
career.  There  he  was  connected  with 
the  experimental  study  of  concrete, 
reinforced  concrete,  timber,  steel  and 
brick. 

One  of  the  earliest  of  his  experimental 
operations  which  came  to  formal  notice 
was  the  testing  of  a  full  sized  rein- 
forced-concrete  highway  bridge  for  the 
Illinois  Highway  Commission.  In  1912 
he  became  professor  in  charge  of  the 
Structural  Materials  Research  Labora¬ 
tory  of  the  Lewis  Institute  in  Chicago, 
which  in  1916  was  taken  over  by  the 
Portland  Cement  Association.  Since 
that  time  Professor  Abrams  has  been 
in  charge  of  all  Portland  Cement  Asso¬ 
ciation  research  activities,  more  re¬ 
cently  as  director  of  the  research  labo¬ 
ratory  which  was  instituted  in  the  new 
building  of  the  association  last  summer. 
He  is  the  author  of  many  papers  and 
articles  and  is  a  member  of  many  tech¬ 
nical  societies. 

McMillan  New  Director 

The  Portland  Cement  Association  an¬ 
nounces  that  F.  R.  McMillan,  now  man¬ 
ager,  Structural  and  Technical  Bureau 
of  the  association,  has  been  appointed 
director  of  research  to  have  charge  of 
all  investigations  in  cement  and  con¬ 
crete  for  the  association.  Mr.  McMil¬ 
lan  has  been  connected  with  the  associ¬ 
ation  since  April,  1924.  Prior  to  that 
time  he  had  been  in  consulting  practice 
in  Minneapolis,  on  the  staff  of  the 
Turner  Construction  Co.  in  New  York 
and  in  charge  of  concrete  ship  design 
for  the  government  during  the  war. 
For  nine  years  he  was  on  the  faculty 
of  the  University  of  Minnesota  in 
charge  of  concrete  design  in  the  con¬ 
crete  laboratory.  He  is  a  graduate  of 
that  university,  having  been  graduated 
with  a  C.E.  degree  in  190.5. 


It  is  also  announced  that  H.  F.  Gon¬ 
nerman,  associate  engineer  of  the 
research  laboratory  of  the  association, 
has  been  appointed  director  of  the  labo¬ 
ratory.  I^ofessor  Gonnerman  joined 
the  staff  of  the  laboratory  in  1922. 
Prior  to  that  time  he  was  in  private 
business  in  the  Far  West  and  from 
1908  to  1920  was  on  the  faculty  of  the 
University  of  Illinois,  of  which  he  is 
a  graduate.  Professor  Gonnerman  is 
joint  author  of  many  of  the  research 
laboratory  bulletins  and  the  author  also 
of  a  number  of  technical  and  scientific 
papers. 


Engineering  Fifty  Years 
Ago 

From  Engineering  News, 
March  3,  1877 

TX70RK  on  the  East  River 
bridge  progresses  slowly. 
The  foot-bridge  from  anchorage 
to  anchorage  has  been  laid  for 
over  a  week,  and  persons  cross¬ 
ing  at  Fulton  Ferry  have  usually 
had  the  opportunity  of  watching 
the  progress  of  somebody  walk¬ 
ing  along  unconcernedly,  250  ft. 
above  them.  A  few  reporters 
have  taken  the  trouble  to  cross 
on  this  foot-bridge  in  order  to 
see  what  their  sensations  would 
be.  One  of,  them  said  Mr. 
Martin,  the  superintendent,  gave 
him  permission  because  he  did 
not  expect  the  reporters  would 
give  him  any  peace  until  they 
had  all  gone  over  and  some  half 
a  dozen  had  broken  their  necks 
by  falling  off  or  jumping  off. 
The  foot-bridge  is  for  the  con¬ 
venience  of  the  workmen  in  go¬ 
ing  back  and  forth  while  engaged 
in  forming  the  great  cables. 


Hetch  Hetchy  Project  Will  Need 
More  Funds  Next  Year 

A  report  from  San  Francisco’s  city 
engineering  department  to  the  public 
utility  committee  of  the  board  of 
supervisors  states  that  the  $10,000,000 
Hetch  Hetchy  water  bond  issue  voted 
in  1925  will  be  expended  by  the  end  of 
the  present  year  and  that  in  order  to 
complete  the  project  another  bond  is¬ 
sue  or  issues  to  the  amount  of  $24,- 
000,000  will  be  necessary.  Of  this 
amount,  $16,000,000  will  be  for  tunnels 
and  $8,000,000  for  pipe  lines.  The 
Hetch  Hetchy  project,  it  was  pointed 
out,  does  not  include  a  distribution 
system  and  the  purchase  of  the  Spring 
Valley  Water  Co.  properties,  on  which 
the  city  has  an  option  of  $37,000,000,  is 
contemplated  as  a  necessary  adjunct  to 
a  complete  water  system. 


Concrete  Institute  Holds 
Record  Meeting 

Largest  Attendance  Yet  Recorded 
Registers  at  Twenty -Third 
Annual  Convention 

Enffinerrinff  Newa-Rernrd  fttnff  Report 

Exactly  660  members  and  guest- 
were  registered  at  the  2.3rd  annual  con¬ 
vention  of  the  American  Concrete  In¬ 
stitute  held  in  Chicago,  Feb.  22-24 
This  is  the  record  attendance  at  any 
meeting  of  the  association,  even  includ¬ 
ing  the  very  .succes.sful  20th  anniver¬ 
sary  convention  three  years  ago.  Not 
only  was  there  a  large  registration, 
but  there  was  a  very  high  percentage 
of  attendance  at  all  the  meetings, 
which  were  concentrated  into  three 
days,  in.stead  of  being  distributed 
over  four  days  with  open  intervals  as 
in  the  past.  Five  of  the  eight  sessions 
were  devoted  to  engineering  and  con¬ 
struction  and  the  generalities  of  con¬ 
crete  itself,  one  to  architectural  sub¬ 
jects,  and  two  to  the  specialties  of  con¬ 
crete  products. 

*  Committee  reports  were  minimized 
this  year.  Only  eight  committees  re¬ 
ported,  and  of  these  only  three  reported 
specifications.  Committee  S-6,  Concrete 
Roads  and  Pavements,  presented  some 
tentative  specifications  for  concrete 
curb  and  concrete  curb  and  gutter 
which  were  accepted.  Committee  P-1. 
Standard  Concrete  Building  Units,  sub¬ 
mitted  three  specifications,  on  which 
the  following  action  was  taken;  The 
specifications  for  concrete  manhole  and 
catchbasin  blocks  were  accepted  as 
tentative.  The  proposed  standard  speci¬ 
fications  for  concrete  building  block 
and  concrete  building  tile,  which  were 
adopted  as  tentative  in  February,  1926, 
were  adopted  to  be  sent  to  letter  b.allot 
of  the  Institute  as  standard.  The  pro¬ 
posed  standard  specifications  for  con¬ 
crete  brick  adopted  as  tentative  specifi¬ 
cations  in  February,  1926,  were  sub¬ 
mitted  by  the  committee  to  be  adopted 
as  standard  but  by  vote  of  the  meeting 
were  continued  as  tentative  standard. 

(Committee  E-1,  Reinforced-Concrete 
Building  Design  and  Specifications,  sub¬ 
mitted  Building  Regulations  for  the 
Use  of  Reinforced  Concrete  which  have 
been  before  the  Institute  for  two  years 
as  a  preliminary  draft.  The  only 
change  in  the  document  was  to  add  to 
the  list  of  acceptable  aggregates  blast 
furnace  slag  and  to  give  a  specification 
for  that  material.  A  discussion  on  the 
floor  arose  in  the  matter  of  the  clause 
which  relates  to  rerolled  steel  rein¬ 
forcement.  These  proposed  building 
regulations  restrict  the  use  of  hard 
grade  billet  steel  or  rail  steel  to  bars 
3  in.  in  size  and  smaller  or  for  larger 
sizes  where  no  bending  is  required. 
Considerable  argument  developed  as  to 
the  propriety  of  this  exclusion  of  high 
carbon  steel.  Most  of  the  argument  in 
favor  of  the  inclusion  of  steel  rested  on 
the  fact  that  a  great  amount  of  such 
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<tee\  was  in  satisfactory  use.  The  series  of  high  concrete  arches  replac-  The  final  two  sessions  of  the  conven- 
.hairman  of  the  committee  stated  that  ing  an  old  wrought  iron  truss  viaduct  tion  were  given  over*  to  the  theme 
the  committee  was  open  to  conviction  and  the  construction  had  to  be  carried  “Time  as  a  Factor  in  Making  Coji- 
us  to  the  propriety  of  the  clause,  but  on  during  the  operation  of  the  railway  crete.”  P.  H.  Bates,  of  the  Bureau  ^ 
that  the  committee  felt  that  it  must  across  the  viaduct.  Mr.  Buhler’s  pape»-  Standards,  in  his  paper  entitled  “Why 
stand  on  the  present  restriction  until  is  an  elaborate  discussion  of  the  design  Time  Is  a  Factor  in  the  Study  and  Use 
further  evidence  of  the  security  of  and  the  construction.  It  was  particu-  of  Cement,”  pointed  out  that  the  water- 
brittle  steel  has  been  adduced.  It  also  larly  interesting  in  that  the  analysis  of  cement  ratio  is  not  constant,  and  that 
felt  that  such  evidence  might  come  be-  design  was  made  on  an  assumption  of  the  time  element  is  important,  for  water 
fore  the  committee  more  quickly  if  the  an  elastic  frame  for  the  whole  viaduct,  may  evaporate  from  a  concrete  or  pass 
specification  were  submitted  as  tenta-  the  calculations  being  made  both  by  away  in  some  form,  so  that  the  amouni 
five  than  if  it  were  merely  a  document  mathematical  analysis  and  by  the  model  Put  in  is  not  a  true  measure  of  the 
as  it  has  been  for  the  last  two  years,  investigation  which  has  been  developed  amount  that  acts.  The  point  was  car- 
The  question  was  put  to  vote  of  the  in  this  country  by  Prof.  Beggs.  The  ^ied  further  by  P.  H.  Johnson,  of  Sioux 
meeting,  at  which  there  were  about  300  rigid-frame  theory  permits  very  much  City,  Iowa,  who  described  the  pave- 
present,’and  the  committee’s  clause  was  lighter  structure  than  would  be  by  the  ments  that  were  started  some  years  ago 
upheld  by  a  vote  of  40  to  21.  The  pro-  ordinary  concrete-arch  theory.  in  Sioux  City  and  have  been  used  suc- 

posed  building  regulations,  therefore.  Two  papers  on  theory  of  concrete  cessfully  in  the  Middle  West.  In  these 

were  accepted  as  tentative  standard  for  structures  were  presented,  one  by  Al-  pavements,  the  concrete  is  placed  on  a 
the  Institute.  Smith,  consulting  engineer  of  Chi-  fairly  absorptive  subgrade  in  wetter 

Committee  C-6  on  Field  Methods,  C-4  cago,  on  the  design  of  concrete  build-  mix  than  is  generally  thought  desir- 
on  Steel  Forms,  E-5  on  Aggregates  and  ings  for  wind  stresses;  the  other  on  This  is  worked  and  reworked  by 

E-3  on  Research  also  presented  reports,  the  reinforced-concrete  column  by  P.  H.  hand  floating  and  finally  a  dry  cement- 

mostly  of  progress.  Markmann,  consulting  engineer  of  St.  »and  mixture  is  worked  into  the  top. 

Three  papers  on  large  engineering  Louis.  Mr.  Smith’s  paper  analyzed  the  the  idea  being  to  draw  out  through  the 

structures  were  presented.  effect  of  wind  on  the  ordinary  concrete  bottom  and  into  the  drier  surface  tlie 

Under  the  modest  title,  “Notes  on  frame  and  developed  the  idea  that  fur-  excess  water  of  the  concrete.  The  idea 

Concrete  —  Wacker  Drive,  Chicago,”  ther  reinforcing  was  normally  required  was  carried  further  by  J.  J.  Earley. 

Arthur  R.  Lord,  consulting  engineer  to  to  resist  wind  in  the  lower  side  of  the  architectural  sculptor,  of  Washington, 
the  Board  of  Local  Improvements  of  beams  at  the  column  connections.  Mr.  C.,  who,  in  talking  about  stucco, 
the  city  of  Chicago  on  the  design  and  Markmann’s  paper  attacks  the  Joint  said  that  proper  stucco  is  placed  over 
construction  of  the  South  Water  St.  Committee’s  theory  of  column  design.  wet  and  the  excess  water  is  sucked  out 
improvement  presented  a  most  inter-  Discussions  ON  Materials  by  the  undercoat.  He  emphasized  tho 

esting  discussion  of  modern  methods  of  „  _  .  idea  of  time  as  a  factor  by  saying  that 

making  concrete,  developed  from  his  major  papers  were  presented  it  is  the  craftsman’s  skill  which  decides 

experience  in  the  control  of  the  con-  ^?gt*”orthi*'TIn?t  just  at  what  time  the  stucco  is  properly 

Crete  on  that  very  large  structure.  j.®  United  States  Geologicnl  workable.  He  emphasized  two  water 

14  Ss  required  for  the  “f  etagee  In  the  making  of  atneeo  and 

manufacture  of  good  concrete,  Mr.  Lord  natural  stone  for  con-  presumably  of  concrete;  one,  the  stag" 

cited  his  experience  in  developing  these  ”  making  and  one  the  stage  of  setting, 

points  and  the  deductions  from  those  properties  of  the  The  first  stage  is  the  water  relation  to 

experiences.  His  major  contention  was  various  stones  used  for  aggregate  m  the  cement  and  concerns  the  strength 
S  sometUg  more  than  the  water-  ‘^3  preliminary  appar-  of  the  mortar  or  concrete;  the  second 

cement  ratio  is  required  in  the  design  a  further  survey  of  specific  is  the  water  relation  to  the  combined 

of  concrete  proportions,  that  consider-  ,  aggregate.  The  major  point  cement  and  aggregate  and  concerns  the 

ation  has  to  be  given  to  the  varying  Loughlin  s  paper  of  interest  to  workability  of  the  concrete, 

quality  of  the  brands  of  cement,  and  Further  papers  on  this  theme  were 

the  influence  of  the  aggregate.  He  a  number  of  aggregates  which  are  delivered  by  Duff  A.  Abrams,  of  the 

emphasized  the  importance  of  temper-  ^  -h’  *’°*'^*®"‘*  Cement  Association;  W.  Paul 

ature  in  curing  concrete,  a  factor  which  ®^mlity  is  a  danpr  in  a  stone  inside  Eddy,  who  described  concrete  cast  in 
he  felt  had  been  genera  ly  disregarded.  almost  as  much  as  though  sand  molds;  F.  F.  Longley,  the  concrete 

He  urged  the  "^S  rZtroUm  con-  «  »»,  ''>*  “.I'”'- o  “f'  ‘'f  fcntrifugal  proce»; 

sistency  and  the  further  need  of  pre-  m  charge  for  the  Port-  and  George  Chandler,  concrete  products 

cise  control  of  all  materials,  of  all  "t  fJe  UnTd 

manufacturing  and  transporting,  plac-  standards,  elaborated  somewhar'fu'^  Architectural  Session 

mPth^flds  of^^measurirre'the’  ^rength  of  I'*'®"  1*®*!  before  on  the  results  One  evening  of  the  meeting  was  de- 

?n  the  structure  FinaUv  he  co-operative  stua.es  of  cement  voted  to  an  architectural  session  in 

concrete  n  imnnrtAnc^’  of  ®*‘®  ^®lag  on  in  the  Bureau.  Prof,  collaboration  with  the  Illinois  Section 

laid  weight  upon  the  H.  J.  Gilkey,  of  the  University  of  Colo:  of  the  American  Institute  of  Architects, 

personnel  not  only  of  foremen  ^  rado,  submitted  a  series  of  tests  which  F.  L.  Ackerman,  an  architect  of  New 
wor  men  ^  ,  . >  tend  to  demonstrate  that  coarse  aggre-  York,  read  a  paper  on  a  preliminary  note 

^;?thelt«ve  h^^^^^  «®t®  the  concrete  is  a  field  for  on  concrete  d^ign,  the  architectural 

inflni^ce  ^which  would  have^  rcouired  research.  Prof,  Gilkey’s  tests  theory;  Frank  B.  Austin,  an  architect 

methods  and  materials  unsatisfactorv  made  on  mortars  and  on  concrete  of  Los  Angeles,  on  the  use  of  concrete 

^  It^L^neer  Unsatisfactory  different  on  the  Pacific  Coast,  and  Irving  K. 

'  *  '  aggregate  and  he  found  that  the  some-  Pond,  an  architect  of  Chicago,  on  archi- 

Other  Papexs  times  accepted  belief  that  the  strength  tectural  uses  of  concrete. 

Lt.  Comdr.  J.  J.  Manning  of  the  Civil  of  a  concrete  is  as  the  strength  of  its  In  the  business  section  of  the  Insti- 
Engineering  Corps,  United  States  mortar  was  not  always  true.  He  sub-  tute,  an  amendment  to  the  bylaws  was 
Navy,  presented  a  paper  on  the  Brem-  mitted  these  tests  merely  as  a  recon-  passed  by  letter  ballot,  whereby  the 
erton  Pier,  which  is  described  in  this  naissance  series,  with  a  view  to  advis-  dues  are  to  be  raised  from  $10  to  $12.00 
issue  of  Engineering  News-Record.  The  mg  further  study  along  this  line.  Prof,  a  year.  The  same  officers  were  con- 
design  and  construction  of  the  Grandfey  T.  Yoshida,  of  Kyushu  University,  tinned  for  next  year.  The  president  is 
Viaduct  was  the  subject  of  an  elaborate  Japan,  described  a  test  for  workability  Maxwell  M,  Upson,  vice-president  and 
paper  by  Adolph  Buhler,  chief  engineev  of  concrete  which  he  had  devised  when  general  manager,  Raymond  Concrete 
of  bridges.  National  Swiss  Rys.  This  taking  advanced  work  at  the  Univer-  Pile  Co.  The  secretary  is  Harvey 
paper  had  been  originally  written  in  sity  of  Illinois.  This  is  a  sort  of  flow-  Whipple,  2970  West  Grand  Boulevard, 
German  by  Mr.  Buhler  and  was  sent  -n  table  test,  the  distinction  between  it  Detroit,  Mich. 

very  much  enlarged  form  to  Prof,  and  the  flow  table  being  that  the  speci-  It  was  announced  that  up  to  the  time 
George  E.  Beggs,  of  Princeton  Univer-  men  is  dropped  a  distance  onto  the  of  the  meeting,  the  membership  had 
sity,  who  made  the  t^'anslation  and  ab-  table  rather  than  as  in  the  flow  table  reached  2,390,  which  is  a  remarkable 
stract,  which  he  present^  for  Mr.  Bun-  merely  being  allowed  to  spread  from  a  increase,  when  it  is  considered  that  In 
ler  at  the  convention.  The  viaduct  is  a  lifted  form.  ^  1920  it  was  just  about  400. 


.‘{74 


ENGINEERING  NEWS-RECORD 


Vol.98.  No.9 


Building  Supervision  by  Engineer 
or  Architect  Required  by  Bill 

Senator  DunniRan,  of  New  York 
City,  has  introduced  in  the  upper  house 
of  the  New  York  State  Letrislature  a 
bill  to  introduce  improved  procedure  in 
the  planning  and  execution  of  building 
work  involving  structural  safety.  Its 
essential  feature  is  that  it  requires 
both  the  preparation  of  plans  and  the 
supervision  of  execution  to  be  done  by 
a  regi.stered  architect  or  licensed  engi¬ 
neer.  The  essential  features  of  the  bill 
are  outlined  in  the  following. 

“Structures  of  a  public  character,”  to 
which  the  bill  refers,  are  defined  as 
buildings  of  public  assembly,  amuse¬ 
ment  or  instruction;  hospitals,  stores, 
factories,  public  garages  or  ware¬ 
houses;  and  “any  other  building  more 
than  three  stories  in  height  or  more 
than  35  ft.  in  height,  except  a  private 
residence  for  one  or  two  families  and 
except  a  private  barn,  a  private  stable 
or  private  garage.”  Both  the  alteration 
and, construction  of  such  buildings  are 
included,  provided  the  alteration  atfects 
the  structural  safety  of  the  building. 
All  .such  buildings  “shall  be  designed 
and  the  erection,  alteration  or  con¬ 
version  thereof  shall  be  supervised”  by 
an  architect  registered  under  the  state 
law’  cr  an  engineer  licensed  under  the 
state  law’  who  has  specialized  in  struc¬ 
tural  engineering. 

In  his  application  for  a  building  per¬ 
mit,  the  owner  or  his  agent  must  sub¬ 
mit  plans  signed  by  the  architect  or 
engineer,  accompanied  by  the  owner’s 
sw’orn  statement  that  he  will  have  all 
working  drawings  and  shop  drawings 
covering  parts  essential  to  the  stability 
of  the  building  checked  and  approved 
by  the  architect  or  engineer  and  that 
he  w’ill  place  the  execution  of  the  work 
under  the  direct  supervision  and  con¬ 
tinuous  control  of  the  architect  or 
engineer.  When  the  building  is  com¬ 
pleted  the  architect  or  engineer  must, 
within  10  days,  submit  an  affidavit 
affirming  his  supervision  and  affirming 
the  safety  of  the  building.  The  build¬ 
ing  department  is  required  to  issue  a 
certificate  of  occupancy  upon  the 
owner’s  application.  Provision  is  made 
alsj  for  temporary  certificates  of  occu¬ 
pancy  covering  completed  parts  of  the 
structure. 

Enforcement  of  the  law  is  to  be  in 
the  hands  of  the  local  building  depart¬ 
ment  or  official  where  such  exists,  and 
elsew’here  in  the  State  Department  of 
Labor,  which  now  exercises  control 
over  certain  building  operations. 


.McGovern  Recommended  to  Get 
N.  Y.  Subway  Contract 

The  Board  of  Transportation  of  New 
York  City  has  recommended  that  the 
contract  for  the  construction  of  the 
53rd  St.  tunnel  from  Manhattan  to 
Long  Island  City  under  the  East  River 
be  awarded  to  the  Patrick  McGovern 
Co.  This  company  was  the  lowest  of 
five  bidders  and  its  bid  amounted  to 
$10,481,650. 

Though  the  bids  w’ere  received  on 
this  work  Oct.  15,  1926,  action  on  them 
was  delayed  because  of  a  taxpayer’s 
suit  w’hich  sought  to  restrain  the  city 
from  proceeding  with  the  construction 


of  this  subw’ay.  The  complaints  seeking 
to  enjoin  the  city  from  such  construc¬ 
tion  attacked  the  form  of  contract 
adopted  by  the  Board  of  Transportation 
W’hich  contained  provisions  for  the  pa>’- 
ment  of  the  prevailing  rate  of  wages, 
defined  such  a  rate  and  provided  for 
arbitration  of  any  wage  disputes  be¬ 
tween  contractors  and  their  employees. 
The  Supreme  Court,  the  Appellate  Divi¬ 
sion,  and  the  Court  of  Appeals  each 
upheld  the  legality  of  the  form  of  con¬ 
tract.  (See  Engineering  News-Record, 
Oct.  21,  1926,  pp.  650  and  679,  and 
Nov.  25,  1926,  pp.  856  and  885.) 

The  contract  which  it  is  recom¬ 
mended  that  the  McGovern  company 
receive  will  be  for  the  first  subaqueous 
section  to  be  constructed  in  the  city’s 
new  subw’ay  system.  The  deepest  point 
in  the  tunnel  will  be  78  ft.  under  Wel¬ 
fare  Island,  w’here  there  will  be  con¬ 
structed  a  ventilating  shaft  and  emer¬ 
gency  exit  to  the  surface. 

It  is  expected  that  the  Board  of  Esti¬ 
mate  and  Apportionment  will  act  upon 
the  recommendation  of  the  Board  -if 
Transportation  at  the  meeting  of  the 
former  board  Monday,  Mar.  7. 


New  Jersey  Appropriates  Money 
to  Build  Kill  van  Kull  Bridge 

By  act  of  the  New  Jersey  Legisla¬ 
ture,  approved  by  the  governor  on  Feb. 
15,  $400,000  is  appropriated  as  the  first 
of  five  yearly  installments  totaling 
$2,000,000,  to  be  used  in  conjunction 
with  similar  appropriations  by  New 
York,  for  the  construction  of  a  bridge 
across  Kill  van  Kull,  between  Bayonne 
and  Staten  Island,  New  York  harbor. 
The  Port  of  New  York  Authority  is  to 
build  the  bridge.  Its  preliminary  re¬ 
port,  recommending  a  1,600-ft.  steel 
arch  .structure,  wa.s  abstracted  in  Engi¬ 
neering  News-Record  of  Feb.  17,  p.  284. 


New  York  Slate  Engineers 
to  Meet  March  8 

The  New  York  State  Society  of 
Professional  Engineers  and  Land  Sur¬ 
veyors,  whose  organization  meeting  was 
held  earlier  in  the  year,  will  hold  its 
first  large  open  meeting  at  the  Engi¬ 
neering  Societies  Building,  New  York 
City,  March  8.  Speakers  for  the  even¬ 
ing  include  Dr.  August  S.  Downing, 
deputy  commissioner  of  education,  the 
University  of  the  State  of  New  York; 
Col.  Walter  Graeme  Eliot,  chairman. 
State  Board  for  Professional  Engineers 
and  Land  Surveyors;  Dr.  J.  Gardner 
Smith,  president,  Harlem  Board  of 
Commerce;  Col.  Hugh  A.  Kelly,  sec¬ 
retary,  New  Jersey  State  Board  of 
Professional  Engineers  and  Land  Sur¬ 
veyors;  Edward  J.  Mehren,  vice-presi¬ 
dent,  McGraw-Hill  Publishing  Co.,  Inc.; 
Julius  H.  Cohen,  chief  counsel.  Port 
of  New  York  Authority;  Alford  J. 
Williams,  alderman,  city  of  New  York; 
Arthur  V.  Sheridan,  pa.st-president, 
As.sociation  of  Engineers  of  New  York, 
and  Raphael  J.  Smyth,  vice-president. 
New  York  State  Society  of  Professional 
Engineers  and  Land  Surveyors. 

The  president  of  this  new  state  as¬ 
.sociation  is  James  M.  Welsch  and  its 
secretary,  Edward  T.  Ebert. 


Engineers  to  Select  Site,  Design 
San  Francisco  Bay  Bridge 

The  San  Francisco  board  of  super¬ 
visors,  after  debate  prolonged  for 
months  and  marked  by  disputes,  on 
Feb.  15  voted  to  ask  the  presidents  ot 
four  local  universities  to  prepare  a  li.'t 
of  qualified  and  disinterested  bridge  en¬ 
gineers  from  which  could  be  chosen 
three  who,  with  the  San  Franci.sco  city 
engineer,  would  be  charged  with  select¬ 
ing  the  site  and  preparing  preliminary 
plans  for  a  bridge  across  the  Bay  from 
San  Francisco  to  Oakland.  The  three 
engineers  selected  are  to  be  instructed 
to  make  “a  study  and  investigation  of 
the  proper  location  of  termini,  founda¬ 
tions,  clearances  above  the  waters  of 
the  bay,  space  between  piers,  the  loads 
W’hich  said  bridge  should  carry,  the 
facilities  for  traffic  at  both  termini  of 
said  bridge,  and  the  probable  conditions 
of  traffic  incident  to  said  bridge,  and 
the  financial  problems  involved.”  The 
four  universities  named  are  the  Uni¬ 
versity  of  California,  Leland  Stanford, 
Jr.  University,  the  University  of  Santa 
Clara  and  St.  Mary’s  College.  The  reso¬ 
lution  requests  that  the  names  of  suit¬ 
able  engineers  be  submitted  within  ten 
days  and  that  the  engineers  shall  de¬ 
cide  on  the  site  within  30  days  after 
they  accept  the  commi.ssion. 

Trade  Commission  Recommends 
Inquiry  Into  Holding  Companies 

The  Federal  Trade  Commission  in  a 
report  on  the  electric  power  industry 
made  in  partial  response  to  a  resolution 
passed  by  the  United  States  Senate,  has 
found  that  there  is  no  evidence  to  sup¬ 
port  the  claim  that  the  larger  manu¬ 
factures  of  electric  power  machinery’ 
and  equipment,  dominate  the  power  in- 
dustr.y,  through  control  of  operating 
companies.  It  finds,  however,  that  “one 
of  the  problems  of  public  interest  con¬ 
cerning  some  of  the  large  electric 
power  groups  is  the  extreme  degree  to 
which  ‘pyramiding’  has  been  carried  in 
superposing  a  series  of  holding  com¬ 
panies  over  the  underlying  operating 
companies  so  that  in  one  instance  less 
than  a  million  dollar  investment  in  the 
majority  of  the  voting  stock  of  the  apex 
holding  company  gave  in  1925  full  con¬ 
trol  of  the  entire  organization  of  the 
group,  having  scores  of  underlying  com¬ 
panies  and  several  hundred  millions 
dollars  of  investment.  Such  pyramid¬ 
ing  not  only  affects  the  financial  sta¬ 
bility  of  the  electric  power  industry, 
but  also  has  a  potential  relation  to  the 
more  general  question  of  an  undue  con¬ 
centration  of  control  in  the  electric 
power  industry.  As  the  extensive 
grouping  of  electric  power  companies 
often  brings  their  business  into  the 
field  of  interstate  commerce,  it  presents 
a  problem  that  calls  for  legislative  con¬ 
sideration  by  Congress.” 

The  inquiry  was  directed  chiefly  into 
the  relation  of  the  General  Electric 
Co.  to  the  power  industry  through  the 
Electric  Bond  and  Share  Co.  On  this 
subject  the  commission  found  that  since 
the  time  that  the  General  Electric  Co. 
had  divested  itself  of  its  interest  in  the 
Electric  Bond  and  Share  Co.  there  was 
nothing  to  indicate  that  the  latter  com¬ 
pany  was  not  directing  its  own  affairs. 
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A.  R-  Decary  Elected  President 
of  Canadian  Institute 

At  the  annual  meeting  of  the  Engi¬ 
neering  Institute  of  Canada  held,  at 
Quebec,  Feb.  15-17,  which  was  attended 
by  300  members,  A.  R.  Decary  of  Mon¬ 
treal,  was  elect^  president  and  J.  H. 
Hunter,  Montreal;  V.  J.  Porter,  Cal¬ 
gary;  Peter  Gillespie,  Toronto;  W.  G. 
Mitchell,  Quebec;  and  G.  D.  McDougall, 
New  Glasgow,  N.  S.,  were  elected  vice- 
presidents. 

Mr.  Decary  was  born  in  Montreal  in 
1875.  He  received  his  education  at  St. 
Mary’s  College  and  the  Ecole  Poly¬ 
technique  de  Montreal.  He  was  for 
some  years  engaged  in  hydrographic 
work  for  the  Canadian  Department  of 
Public  Works,  and  in  1905  was  ap¬ 
pointed  district  engineer  of  Quebec.  In 
1913  Mr.  Decary  was  appointed  super¬ 
intending  engineer,  having  jurisdiction 
over  the  province  of  Quebec  for  the 
Canadian  Department  of  Public  Works. 
He  has  been  intimately  connected  with 
all  the  important  river  and  harbor 
works  carried  out  by  the  Dominion. 

Mr.  Decary  has  taken  a  prominent 
part  in  the  work  of  the  Institute  to 
which  he  devoted  much  of  his  time.  He 
was  elected  vice-president  in  1924  and 
was  one  of  the  chartered  members  of 
the  Quebec  branch  of  the  Institute  of 
which  he  was  chairman  for  some  years. 
He  was  largely  instrumental  in  the  es¬ 
tablishment  of  the  Corporation  of  Pro¬ 
fessional  Engineers  of  Quebec,  being 
president  since  1920. 

The  Institute  awarded  several  medals, 
including  the  Gzow.ski  Medal  to  Leslie 
Rielie  Thomson  for  a  paper  on  “The 
Fuel  Problem  in  Canada,”  and  the 
Plummer  Medal  to  Dean  C.  J.  Mac- 
Kenzie  and  Professor  T.  Thorvaldson. 
At  the  annual  banquet  held  on  the 
evening  of  Feb.  16,  Sir  Henry  Thorn¬ 
ton,  president  of  the  Canadian  National 
Rys.,  was  the  chief  speaker. 

Commerce  Commission  Upheld  in 
Fixing  Railway  Values 

The  United  States  Supreme  Court  in 
the  case  of  the  United  States  versus 
the  Los  Angeles  and  Salt  Lake  R.R.  Co., 
has  upheld  the  commission’s  right  to  fix 
final  values  upon  the  various  railroad 
properties  throughout  the  country  with¬ 
out  passing  upon  the  legality  of  the 
method  used  by  the  commission  in  find¬ 
ing  such  values. 

Suit  was  brought  in  the  federal  court 
for  Southern  California  by  the  Los 
Angeles  and  Salt  Lake  R.R.  Co.  to  en¬ 
join  and  annul  an  order  of  the  Inter¬ 
state  Commerce  Commission  purporting 
to  determine  the  “final  value”  of  its 
property  under  Section  19a  of  the  Act 
to  Regulate  Commerce  as  amended  by 
the  Valuation  Act  of  1913.  The  bill 
asserted  that  the  order  fixing  the  final 
value  is  invalid  because  it  is  in  excess 
of  the  powers  conferred  upon  the  com¬ 
mission,  is  contrary  to  the  provisions 
of  the  Valuation  Act  and  violates  the 
fifth  amendment  to  the  Constitution. 
It  charged  that  the  valuation  was  made 
as  of  June  30,  1914,  whereas  it  should 
h^ve  been  made  as  of  June  7,  1923, 
that  the  value  found  is  for  rate  making 
purposes,  whereas  the  finding  should 
have  been  a  general  one  of  value  for  all 
purposes:  and  that  in  making  the  find¬ 


ing  of  value  the  commission  errone¬ 
ously  failed  to  consider  specific  elements 
of  value.  The  district  court  in  Califor¬ 
nia  entered  a  decree  annulling  the  final 
valuation  order  and  enjoining  its  use 
for  any  purposes.  In  so  doing,  the 
Supreme  Court  finds  that  it  erred,  that 
it  should  have  dismissed  the  proceed¬ 
ings  on  the  basis  that  the  so-called 
order  of  the  commission  is  one  which 
“does  not  command  the  carrier  to  do,  or 
to  refrain  from  doing,  anything;  which 
does  not  grant  or  withhold  any  author¬ 
ity,  privilege  or  license;  which  does  not 
extend  and  abridge  any  power  or  facil¬ 
ity;  which  does  not  subject  the  carrier 
to  any  liability,  civil  or  criminal;  which 
does  not  change  the  carrier’s  existing 
or  future  status  or  condition;  which 
does  not  determine  any  right  or  obli¬ 
gation. 

“The  so-called  order  is  merely  a  for¬ 
mal  record  of  conclusions  reached  after 
a  study  of  ilata  collected  in  the  course 
of  extensive  research  conducted  by  the 
commission  through  its  employees.  It  is 
the  exercise  solely  of  the  function  of  in¬ 
vestigation.  *  *  *  The  investigation  ♦  •  * 
was  merely  preparation  for  possible 
action  in  some  proceeding  which  may  be 
instituted  in  the  future — preparation 
deemed  by  Congress  necessary  to  enable 
the  commission  to  perform  adequately 
its  duties,  if  and  when  occasion  for 
action  shall  arise.  •  •  *  But  Con¬ 

gress  did  not  confer  upon  the  courts 
power  either  to  direct  what  this  ‘tri¬ 
bunal  appointed  by  law  and  informed 
by  experience’  shall  find,  or  to  annul  the 
report,  because  of  errors  committed  in 
making  it.” 

In  conclusion  the  Supreme  Court  said : 
“The  investigation  was  undertaken  in 
aid  of  the  legislative  purpose  of  regula¬ 
tion.  In  conducting  the  investigation 
and  in  making  the  report,  the  commis¬ 
sion  performed  a  service  specifically 
delegated  and  prescribed  by  Congress. 
Its  conclusions,  if  erroneous  in  law, 
may  be  disregarded.  But  neither  its 
utterances  nor  its  processes  of  reason¬ 
ing  as  distinguished  from  its  acts,  are 
subjects  for  injunction.” 

Large  Prizes  for  Treatises 
on  Arc  Welding 

The  American  Society  of  Mechanical 
Engineers  has  accepted  the  custody  of 
$17,500  offered  by  the  Lincoln  Electric 
Co.,  Cleveland,  to  be  awarded  by  the 
society  in  world-wide  competition  for 
the  best  three  papers  disclosing  ad¬ 
vancement  in  the  art  of  arc  welding. 
Three  prizes  will  be  awarded,  the  first 
$10,000,  the  second  $5,000,  and  the 
third  $2,500.  There  is  a  proviso  that 
no  awards  be  made  unless  the  papers 
are  considered  of  sufficient  importance 
and  value  to  justify  such  an  award. 

The  American  Society  of  Mechanical 
Engineers  has  issued  a  brochure  ex¬ 
plaining  the  details  under  which  the 
competition  is  to  be  held,  also  embody¬ 
ing  data  and  photographs  illustrative 
of  arc  welding  work.  All  papers  must 
bear  evidence  of  having  been  sent  to 
the  committee  in  charge  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers 
before  Jan.  1,  1928. 

Further  details  can  be  secured  by 
writing  Calvin  W.  Rice,  29  West  39th 
St.,  New  York,  who  is  the  secretary  of 
the  society. 


Three  New  Niagara  Gorge 
Bridges  Projected 

Three  projects  for  new  bridges  across 
the  Niagara  Gorge  are  under  discussion. 
The  most  active  is  the  project  of  the 
Cataract  Bridge  Co.,  heade<l  by  Edward 
C.  Randall,  of  Buffalo,  a  bill  for  who.se 
incorporation  has  been  introduced  in 
the  New  York  Legislature.  This  in¬ 
corporation  is  applying  to  the  authori¬ 
ties  on  both  sides  of  the  line  for  power 
to  construct  a  steel  arch  bridge  to  cost 
about  $4,000,000,  located  between  the 
existing  upper  arch  bridge  and  the 
Falls,  about  on  the  line  of  Falls  St.  on 
the  New  York  side  and  Clifton  Hill 
on  the  Canadian  side.  The  bridge  is 
planned  to  be  a  double-deck  structure, 
the  upper  deck  to  carry  vehicular  traffic 
and  the  lower  pedestrian  traffic.  It 
would  form  a  direct  route  between  the 
business  districts  of  the  cities  on  oppo¬ 
site  sides  of  the  river. 

A  railway  bridge  has  been  planned 
to  be  built  just  north  of  the  present 
Grand  Trunk  bridge  or  lower  arch 
bridge.  The  Canadian  National  Elec¬ 
tric  Rys.  is  building  a  line  to  the  Gorge 
and  holds  bridge  heads  on  both  sides 
near  the  Falls.  However,  construction 
w’ork  has  been  discontinued  pending  the 
decision  of  the  Dominion  Board  of 
Railway  Commissioners  relative  to 
crossings  in  Niagara  Falls,  Ont. 

A  third  propo.sal  has  been  made  by 
the  city  council  of  Niagara  Falls, 
N.  Y.  A  resolution  adopted  by  this 
body  calls  attention  to  the  inadequate 
bridge  facilities  across  the  gorge,  and 
-suggests  to  the  board  of  commissioners 
of  the  New  York  State  Reservation  at 
Niagara  Falls  that  it  take  steps  to 
-secure  a  charter  and  an  appropriation 
from  the  state  to  meet  one-half  the 
cost  of  a  new  bridge  to  connect  the 
New  York  State  reservation  with 
Victoria  Park. 

Russian  Soviet  Retains  Cooper  as 
Dnieper  Hydro  Plant  Consultant 

According  to  official  representatives 
of  the  Soviet  Union  of  Russia  in  the 
United  States,  negotiations  have  just 
been  completed  whereby  Col.  Hugh  L. 
Cooper,  consulting  engineer  on  the 
Muscle  Shoals  project  and  other  large 
hydro-electric  works,  is  retained  b^y 
the  soviet  government  as  chief  consult¬ 
ing  engineer  on  the  superpower  project 
on  the  Dnieper  River  in  the  Ukrainian 
Soviet  Republic.  Col.  Cooper  recently 
came  to  terms  with  officials  of  the 
soviet  government  in  Moscow,  but  final 
details  were  not  cleared  up  until  his 
arrival  in  this  country. 

The  power  and  navigation  project  on 
the  Dnieper  River  at  Kichkas,  the  de¬ 
sign  and  construction  of  which  Col. 
Cooper  is  to  supervise,  will  be  built  and 
financed  by  the  soviet  government  and 
will  cost  approximately  $70,000,000,  re¬ 
quiring  about  six  years  to  construct. 
An  ultimate  capacity  of  650,000  hp.  will 
be  installed,  storage  to  be  supplied  by 
the  construction  of  a  dam  120  ft.  hig^ 
A  flight  of  three  locks  will  lift  craft, 
over  this  dam  and  will  make  tJie 
Dnieper  River  navigable  from  the 
Black  Sea  for  a  distance  of  about  600 
miles  through  the  coal,  iron  and  wheat 
belt  of  the  Ukraine. 
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The  Washington  Irrigation  and  De¬ 
velopment  Co.  has  applied  to  the 
Federal  Power  Commission  for  an  ex¬ 
tension  of  two  years  in  the  period 
allotted  for  the  construction  of  its 
project  at  Priest  Rapids  on  the  Colum¬ 
bia  River.  While  determined  opposition 
to  the  extension  is  expected  to  be  forth¬ 
coming  from  local  irrigation  and  other 
interests,  it  is  practically  certain  that 
the  commission  will  grant  the  exten¬ 
sion.  The  rights  were  not  allowed  until 
after  full  opportunity  had  been  given 
all  to  present  their  views.  Now  that 
the  company  has  expended  large  sums, 
in  efforts  to  induce  industries  to  erect 
plants  in  the  region  so  as  to  provide 
a  market  for  the  750,000  hp.  which  it 
is  planned  to  install,  and  in  other  pre¬ 
liminary  studies,  it  is  very  unlikely 
that  the  commission  will  cancel  the 
rights  already  extended. 

Objections  have  been  filed  with 
the  Federal  Power  Commission  in 
connection  with  the  application  of  the 
Northern  Connecticut  Power  Co.  for 
a  license  covering  its  project  on  the 
Connecticut  River  near  Springfield, 
Ma.ss.  The  company  is  not  willing  to 
incur  the  expense  of  providing  locks 
in  the  new  dam  which  will  replace  the 
Enfield  dam.  It  is  willing  to  construct 
its  dam  in  such  a  way  that  the  locks 
can  be  put  in  by  the  Federal  Govern¬ 
ment  at  any  time  it  sees  fit.  The  power 
company  points  out  that  the  head  of 
commercial  navigation  on  Connecticut 
River  is  at  Hartford.  The  company 
contends  that  navigation  above  its  dam 
is  confined  solely  to  pleasure  craft.  The 
company  proposes  to  install  65,800  hp. 
in  connection  with  its  new  dam. 

The  Federal  Power  Commission  on 
Feb.  12  departed  from  its  resolu¬ 
tions  to  grant  no  rights  in  the  Colorado 
River  basin  by  issuing  a  license  to  the 
Best  Flume  and  Power  Co.,  of  Pine- 
dale,  Wyo.,  a  locally  financed  concern 
which  is  developing  a  small  project  for 
public  utility  use  in  Pinedale. 

CONGRESSMAN  WOOD  has  intro¬ 
duced  into  the  House  of  Represen¬ 
tatives  a  concurrent  resolution,  which 
has  been  referred  to  the  Committee  on 
Interstate  and  Foreign  Commerce, 
iccommending  that  the  federal  govern¬ 
ment  in  its.  purchases  avoid  by  every 
fair  means  the  encouragement  of  for¬ 
eign  materials  in  competition  with 
American  products.  The  resolution  is 
based  on  the  report  of  the  director  of 
the  Bureau  of  Foreign  and  Domestic 
Commerce  that  indicates  that  1926  ex¬ 
ports  fell  off  2  per  cent  to  the  lowest 
level  since  1910,  and  that  imports  in¬ 
creased  5  per  cent  for  the  same  period. 
The  resolution  points  out  that  many 
foreign  commodities  are  being  used  in 
preference  to  like  American  commodi¬ 
ties  in  the  construction  of  buildings, 
roads,  bridges,  piers  and  other  public 
works,  a  fact  which  puts  the  money  of 
the  American  taxpayer  in  direct  com¬ 
petition  with  his  owm  business  interests. 


Fatal  Snowslide  at  Tunnel  Camp 
on  Big  Creek  Project 

A  snowslide  on  Feb.  15  at  tunnel 
camp  72  of  the  Southern  California 
Edison  Co.’s  Big  Creek  project  carried 
several  of  the  camp  buildings  down  the 
steep  hillside  and  reports  received  up  to 
the  time  this  was  written  placed  the 
death  list  at  ten  with  three  others  miss¬ 
ing.  The  Big  Creek  hospital  had  re¬ 
ceived  twenty-two  injured,  four  of 
whom  were  not  expected  to  live. 

Camp  72  is  on  a  steep  slope  some 
2,000  ft.  above  the  town  of  Big  Creek, 
and  on  the  opposite  side  of  the  valley. 
It  marks  the  portal  of  an  adit  on  the 
Pitman  tunnel  that  is  to  connect  Hunt¬ 
ington  and  Shaver  Lakes,  the  camp  hav¬ 
ing  been  established  to  house  crews 
working  on  the  tunnel. 

From  reports  thus  far  available  it 
appears  that  about  half  of  the  camp 
buildings  were  swept  away  by  two 
snowslides.  The  first  came  about  2  a.m. 
and  dislodged  and  crushed  some  of  the 
bunkhouses  in  which  the  men  were 
sleeping.  The  second,  some  hours  later, 
added  to  the  casualty  list  and  increased 
the  difficulty  of  rescue. 

A.S.T.M.  to  Hold  Committee 
Convention  on  March  15-18 

Some  twenty  committees  of  the 
American  Society  for  Testing  Materials 
are  to  meet  at  a  committee  convention 
to  be  held  at  Philadelphia  (Bellevue- 
Stratford  Hotel)  during  March  15  *^o 
18.  Most  of  the  materials  dealt  with 
by  the  society’s  committees  will  be 
represented,  both  metals  and  non- 
metals.  This  follows  the  practice  estab¬ 
lished  at  the  Providence  committee  con¬ 
vention  last  year.  Previous  committee 
conferences  have  been  held  in  separate 
groups,  metals  and  non-metals  being 
segregated,  but  the  new  arrangement 
is  believed  to  be  more  convenient. 

Second  Line  of  Water  Tunnels  for 
New  York  City  Approved 

Plans  for  an  auxiliary  deep-water 
tunnel  for  New  York  City,  submitted 
by  the  Board  of  Water  Supply  to  the 
Board  of  Estimate  and  Apportionment, 
Dec.  20,  1924,  was  approved  by  that 
body  sitting  as  a  committee  of  the 
whole  on  Feb.  28.  The  plans  call  for  a 
main  tunnel  17  ft.  in  diameter  the 
greater  part  of  its  length,  starting  at 
the  Hillview  reservoir,  Yonkers,  and 
extending  through  the  Bronx  and  under 
the  East  River  to  Astoria,  and  then  to 
Fort  Greene  Park,  Brooklyn.  The  cost 
of  the  project,  as  estimated  in  1924,  is 
$67,249,000. 

Would  Put  Water  Companies 
Under  Public  Service  Commission 

A  bill  to  bring  private  water  com¬ 
panies  in  New  York  State  under  the 
control  of  the  Public  Service  Commis¬ 
sion  has  been  introduced  in  the  New 
York  Legislature.  In  general,  it  would 
give  the  commission  the  same  control 
over  incorporation,  rates  and  character 
of  service  as  the  commission  now 
has  over  gas  and  electric  companies. 


Random  Lines 


Embalmed  Ignorance 
The  accompanying  photograph  and 
“tribute”  are  taken  from  the  February. 
1927,  issue  of  “The  Straus  Investors 
Magazine,”  the  house  organ  of  S.  W. 
Straus  &  Co.,  Inc.,  the  mortgage  bond 
house. 

Oh  Engineer,  Oh  Engineer,  What 
Crimes  are  Committed  in  Thy  Name. 


THE  ENGINEER  j 

There  can  be  no  one  with  greater  | 
responsibilities  in  connection  with 
the  erection  of  a  building  than  The 
Engineer.  From  first  to  last  he 
and  his  transit  are  familiar  figures 
about  “the  job.” 

He  it  is  who,  working  in  terms 
of  minutes  and  degrees  as  easily 
as  we  measure  feet  and  inches, 
establishes  the  exact  limits  of  the 
plot  upon  which  the  structure  is 
to  be  erected  and  locates  the  lines 
of  the  building,  itself  both  as  to 
extent  and  grade.  As  soon  as  the 
foundations  are  completed  and  the 
first  three  or  four  floors  of  steel 
are  erected  he  is  back  to  “plumb 
the  job,”  meaning  that  he  verifies 
by  transit  and  level  the  accuracy 
with  which  the  work  is  being  done. 


Throughout  the  construction  of  the 
building  he  is  constantly  repeating 
this  task,  so  that  when  the  finished 
structure  is  delivered  of  its  build¬ 
ers  and  is  ready  for  occupancy  it 
stands  square  and  true  from 
foundation,  far  below  the  surface 
of  the  street,  to  the  highest  stone 
in  the  tower. 

The  next  time  you  pass  along  a 
busy  city  street  stop  to  consider 
The  Engineer,  centering  his  plumb- 
bob  over  the  tiny  mark  in  the  pave¬ 
ment  which  is  his  guide  and  squint¬ 
ing  through  the  sights  of  his  in¬ 
strument  as  he  wigwags  to  his 
assistants  holding  markers  some¬ 
where  about  the  job.  He  is  making 
certain  that  the  structure,  which 
as  likely  as  not  will  be  the  security 
for  the  mortgage  bond  you  will 
buy,  is  a  good  building  in  every 
sense  that  the  word  “good”  can 
imply. 


.Municipal  works  and  works  entirely  for 
the  supply  of  industrial  companies  are 
excluded  from  the  terms  of  the  till. 


March  3,  1927 


Station  of  the  U.  S.  Bureau  of  Mines, 
trave  an  illustrated  address  on  “Co¬ 
operative  Research  in  Ferrous  Metal¬ 
lurgy  and  the  Problem  of  Inclusions  in 
Steel.” 

The  Duluth, 


Engineering  Societies 


Minn.,  Enuineers*  Club 

at  its  Feb.  21  meeting  presented  a  one-  ^is  name  .loing  general  engi- 

reel  film,  loaned  by  the  Du  Pont  Co..  ’ 

Wilmington,  Del.,  showing  scenes  con-  A.ndrew  F.  Kscheneelder,  has  been 
nected  with  the  building  the  new  8th  ap{K>inted  borough  engineer  of  Glen 
Ave.  subway  in  New  York  City.  The  Ridge,  New  Jersey.  Mr.  E.schenfelder 
club  announces  a  short  course  in  cement  has  been  assistant  engineer,  bureau  of 
and  concrete  work  for  March  8  to  10,  construction,  engineering  department 
to  be  held  at  the  Central  High  School  of  Essex  County,  N.  J.  He  succeeds 
in  the  city.  W.  H.  Dewar,  who  is  entering  private 

The  Western  Society  of  Engineers 

lists  the  following  papers  on  its  pro-  W,  H.  Franklin,  Springfield,  111., 
gram:  March  7,  “Con.struction  of  the  an  engineer  with  the  J.  Clyde  Evans 

Construction  Co.,  has  .severed  his  con¬ 
nection  with  the  company  to  go  into  the 
general  contracting  business  for  him¬ 
self,  in  Springfield  and  vicinity. 

Frederick  H.  Fay,  of  Fay,  Spotford 
&  Thorndike,  Boston,  Mass.,  has  been 
elected  president  of  the  American  In¬ 
stitute  of  Consulting  Engineers.  Mr. 
Fay  was  for  some  years  bridge  engi¬ 
neer  of  the  city  of  Boston,  and  is  now 
chairman  of  the  Boston  City  Planning 
Board  and  of  the  Boston  Board  of  Zon¬ 
ing  Adjustment.  He  has  served  the 
city  and  the  state  in  many  advisory  en¬ 
gineering  capacities.  Formerly  he  was 
president  of  the  Alumni  Association  of 
Massachu.setts  Institute  of  Technology. 

Robert  Farnham,  Philadelphia,  Pa., 
since  1923  engineer  of  bridges  and 
buildings  for  the  Pennsylvania  R.R.  for 
the  section  of  the  system  east  of  Pitts¬ 
burgh  and  Erie,  has  been  appointed 
chief  engineer  in  charge  of  Philadel¬ 
phia  developments  and  will  ba^  charge 
of  the  construction  at  the  new  Phila¬ 
delphia  station  and  work  incident 
thereto  under  the  direction  of  Elisha 
Lee,  vice-president.  Until  now  the 
railroad’s  improvement  program  in 
West  Philadelphia  has  been  under  the 
supervision  of  the  chief  engineer  and 
his  assistants,  but  is  now  placed  under 
Mr.  Famham  who  will  devote  his  en¬ 
tire  time  to  the  work.  Mr.  Famham 
has  been  connected  with  bridge  and 
appointed  engineering  building  construction  for  the  Pennsyl- 
?  director  of  the  Alle-  vania  R.R,  in  many  places,  including 
At  the  close  of  the  fed-  the  Washington,  D.  C.,  station, 
tion  in  1920,  Mr.  Tern-  «•  -  , 

inted  as.sisUnt  chief  f  n  a  ^ 

.e  Pennsylvania  R.R.,  Dona  Ana  County.  New 

le  held  until  his  promo-  M«>eo,  and  town  e^neer  of  t^  town 
Ay  created  position  of  h®®  been  ap^in^  state 

Eastern  Re^on.  Mr.  of  New  Mexico.  Mr  Yw  was 

work  has  included  the  p  years  employed  by  the 

U.  o.  Reclamation  Service  on  the  sev- 

[a^  ter^mhia/  ^mprote-  different  irrigation  projects  in  the 

re  aS  umm  bltw^n  ‘be  United  States.  Dur- 

1  the^^  in^ul^  1925.  War  he  was  an  engineer 

rv.li.,™..  officer. 


Calendar 


Annual  Meetings 


AMKRICAxN  railway  K.NtU.N’KKR- 
INO  ASSOCIATION.  Chicago,  ill.  ; 
.Annual  Convention.  Chicago,  III., 
March  8-10,  192T. 

A.S.SOCIATED  PENNSYLVANIA  CON¬ 
STRUCTORS,  Harrisburg.  I’a. ; , 
Annual  Meeting,  Harrisburg, 
March  24,  afteriuMUi,  and  March 
25,  1927. 

AMERICAN  SOCIETY  OK  CIVIL 
ENGINEERS.  New  York  City ; 
Spring  Meeting,  Asheville,  N.  C., 
April  20-22.  1927. 

AMERICAN  AVELDING  SOCIETY, 
New  York ;  Annual  meeting.  New 
York  City,  April  27-29. 

NATIONAL  FIRE  PROTECTION 
ASSOCIATION,  Roaton,  Mass. ; 
Annual  Meeting,  Chicago.  Ill., 
May  9-12,  1927. 

AMERICAN  WATER  WORKS  ASSO¬ 
CIATION,  New  York  City  ;  .Annual 
Meeting,  Chicago,  111.,  .lune  fi  to 
11.  1927. 

AMERICAN  SOCIETY  KOR  TESTING 
MATERIALS.  I>hlladelphla.  Pa. : 
.Annual  Meeting,  French  Lick.  Ind., 
.lime  20-24.  1927. 

SOtMETY  FOR  THE  I’RO.MOTION 
OF  ENGINEERING  EDUCATIO.N, 
New  York  City;  Annual  .Meeting, 
Orono,  Maine,  June  27-30,  1927. 
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Construction  Equipment  and  Materials 

A  Section  Deroted  to  What  the  Manufacturer  it  Doing 
for  the  Engineer  and  Contractor 


Conference  to  Consider  Report  on 
New  Billet  Steel  Reinforcing: 

Organized  consumers,  technical  ex¬ 
perts,  distributors  and  mafiufacturers 
interested  in  new  billet  steel  for  con¬ 
crete  reinforcement  are  invited  to  at¬ 
tend  a  conference  in  Washingrton, 
March  19,  held  under  the  auspices  of 
the  Department  of  Commerce.  The 
conference  is  the  result  of  the  work  of 
a  committee  appointed  in  late  January 
to  report  upon  what,  from  the  .stand¬ 
point  of  production,  distribution  and 
use  prade  or  grades  of  new  billet  steel 
for  concrete  reinforcement  should  be 
recommended  for  adoption.  The  com¬ 
mittee  was  appointed  by  the  Director 
of  Metals  Utilization  of  the  Depart¬ 
ment  of  Commerce.  A  joint  conference 
on  this*  subject  was  held  under  the 
auspices  of  the  National  Committee  on 
Metals  Utilization  Jan.  26. 


Chicag:o*s  Permanent  Building 
Exposition  Ready  May  1 

Chicago’s  permanent  building  ma¬ 
terials  and  equipment  exposition,  to  be 
housed  in  the  Builders’  Building,  now 
nearing  completion  on  Wacker  Drive, 
will  be  opened  to  the  public  May  1.  This 
exposition  will  give  the  prospective 
owner  or  builder  of  home,  office  building 
or  industrial  plant,  in  co-operation  with 
an  architect,  the  opportunity  to  make 
selections  of  materials  from  the  base¬ 
ment  plumbing  to  the  cornice.  Con¬ 
tractors  will  have  here,  for  instance, 
the  opportunity  to  see  models  of  the 
steam  shovels  or  other  equipment  that 
%vill  do  the  excavation  on  their  projects, 
as  well  as  to  learn  methods  by  which 
leaders  in  the  construction  field  are 
carrying  on  their  work  even  during  the 
coldest  months  of  the  year.  This  will 
be  the  first  permanent  exposition  to 
.<how’  all  phases  of  building.  It  will  not 
be  confined  to  Chicago  exhibitors,  but 
will  include  those  of  leading  manufac¬ 
turers  and  equipment  houses  of  both 
this  country  and  Europe. 

Two  hundred  leading  contractors  and 
building  supply  men  of  the  Middle  West 
'  arranged  with  S.  W.  Straus  &  Co.  to 
finance  this  $8,500,000  project  with  a 
$5,000,000  bond  issue.  The  building,  of 
23  stories,  is  the  result  of  years  of 
planning  and  the  responsibility  for 
completing  it  is  attributed  to  E.  M. 
Craig,  secretary  of  the  Building  Con- 
«  tractors  Employers  Association,  who 
back  in  1912  urged  the  need  for  such  a 
plan. 


Business  ^otes 


George  Cutter  Co.,  South  Bend, 
Ind.  and  Westinghouse  Electric  Prod¬ 
ucts  Co.,  Mansfield,  Ohio,  have  been 


discontinued  as  separate  companies  and 
are  now  merged  into  the  parent  com¬ 
pany,  the  Westinghouse  Electric  & 
Mfg.  Company.  They  will  hereafter  be 
operated  as  branch  works  desigrnated 
as  the  Mansfield  Works  and  the  Street 
Lighting  department.  The  Street 
Lighting  Department  will  also  include 
the  South  Bend  Works  which  is  one  of 
the  largest  in  the  country  devoted  to 
the  manufacture  of  street  lighting 
equipment.  It  has  branches  for  the 
manufacture  of  concrete  poles  located 
in  Milwaukee,  St.  Louis  and  Valdosta, 
Ga.  The  Mansfield  Works  is  devoted 
to  the  manufacture  of  domestic  electric 
appliances. 

Alfred  J.  Forschner,  former  owner 
of  the  Alfred  J.  For.schner  Co.  and  of 
late  connected  with  the  Osgood  Co.  has 
entered  the  employ  of  the  McMyler- 
Interstate  Company,  Cleveland,  to  work 
out  of  its  Philadelphia  office,  specializ¬ 
ing  particularly  on  excavating  equip¬ 
ment. 

The  Lidgerwood  Mfg.  Co.,  of  New 
York,  has  established  an  office  and 
warehouse  at  Jacksonville,  Fla.,  401 
Barnett  National  Bank  Building.  This 
office  will  be  in  charge  of  L.  C.  Hast¬ 
ings,  who  has  for  several  years  repre¬ 
sented  the  company  in  this  territory. 

Fred  S.  Doran  has  been  appointed 
manager  of  the  Cleveland  Plant  of 
Joseph  T.  Ryerson  &  Son.,  Inc.  This 
new  warehouse  plant  of  the  Ryerson 
company  was  purchased  from  the 
Bourne-Fuller  Co.  on  Jan.  3,  1927. 
Mr.  Doran  has  been  associated  with 
Joseph  T.  Ryerson  &  Son  for  21  years. 
Beginning  in  the  office  he  traveled  the 
Wisconsin  territory  for  five  years,  then 
covered  the  Chicago  City  territory  until 
he  was  made  assistant  to  A.  M. 
Mueller,  general  manager  of  sales. 

The  MultiFoote  Sales  Co.  of  2811 
West  Fulton  St.,  Chicago,  general  dis¬ 
tributor  in  the  middle  western  terri¬ 
tory  for  the  Foote  Co.,  Inc.,  of  Nunda, 
N.  Y.,  announces  that  J.  J.  Stockberger 
will  handle  the  sale  of  MultiFoote- 
Timken-equipped  pavers  in  the  Indiana 
territory.  Mr.  Stockberger  is  located 
at  317  Dunnwood  Drive,  Fort  Wayne, 
Ind.  In  the  Chicago  territory  the  sale 
of  MultiFoote  pavers  is  handled  by  the 
Lowe-Peters  Equipment  Co.  at  612  N. 
Michigan  Ave. 

The  T.  L.  Smith  Co.,  of  Milwaukee, 
manufacturers  of  Smith  mixers  and 
pavers,  has  recently  announced  the  ap¬ 
pointment  of  John  McNeilly,  335  South 
High  St.,  Columbus,  Ohio,  as  distrib¬ 
utor  in  this  territory  for  the  Smith 
line  of  mixers  and  pavers.  The  New 
Mexico  Road  Machinery  Co.,  of  Albu¬ 
querque,  New  Mexico,  has  also  recently 
been  appointed  as  Smith  distributors 


to  serve  more  adequately  increasing 
demands  in  the  southwest. 

Yeomans  Brothers  Co.,  1433  Dayton 
St.,  Chicago,  manufacturers  of  pump¬ 
ing  machinery  and  sewage  ejectors,  has- 
appointed  Purdy  &  Henderson  Trad¬ 
ing  Co.,  Havana  55,  esquina  a  Em- 
pedrado,  Havana,  Cuba,  as  sales  repre¬ 
sentatives  for  that  territory. 

The  Kent  Machine  Co.,  of  Kent, 
Ohio,  announces  the  opening  of  a  con¬ 
veying  machinery  division  office  at 
Chicago,  625  Monadnock  Block,  with 
F.  E.  Schwalb  as  manager  and  sale> 
engineer. 


New  Developments 


Folding  Rules  of  Aluminum 

A  new  type  of  folding  rule  is  made 
by  the  Lufkin  Rule  Co.,  Saginaw,  Mich. 
The  advantages  of  these  rules  are  their 
lightness  and  compactness  and  their 
greater  accuracy  as  compared  with 
wooden  rules.  They  are  made  with 
graduations  in  feet  and  inches  or  in 
feet,  tenths  and  hundredths,  and  are 
furnished  with  or  without  a  folding  end 
hook. 

Track  Shovel  Improved  by 
Adding  Turned  Steps 

An  improvement  in  the  track  shovel 
made  by  the  Ames  Shovel  &  Tool  Co., 
of  Boston,  is  a  special  shovel  with 
turned  steps  on  the 
upper  edges.  These 
shovels  are  made  of 
an  alloy  steel  de¬ 
signed  to  combine 
toughness  with  hard¬ 
ness  in  order  to 
resi.st  wear  and  yet 
be  able  to  with¬ 
stand  severe  bend¬ 
ing  stresses.  The 
shovels  are  made 
with  flat  or  square 
points.  The  com¬ 
pany  also  is  making 
a  locomotive  scoop 
of  similar  steel  de¬ 
signed  to  meet  the 
exacting  require¬ 
ments  of  locomotive 
firing  where  light¬ 
ness  combined  with 
proper  balance  are 
the  essential  features  of  design 
and  use. 


New  Tie  Dressing  Machine 

A  machine  for  trimming  and  boring 
railway  ties  at  the  rate  of  seven  ties 
per  minute  has  been  brought  out  by 
the  Yates- American  Machine  Co.,  Be¬ 
loit,  Wis.  It  automatically  trims  the 
ends,  adzes  the  seats  for  rails  or  tie- 
plates,  bores  the  spike  holes  and 
stamps  the  date,  although  the  machine 
can  be  supplied  without  the  trimming 
saws  and  stamping  device  if  desired. 
The  adzing  shaft  and  feed  apparatus 
are  belt  driven  from  a  20-hp.  motor; 
the  cast-steel  rotary  adzing  heads  are 
fitted  with  knives  of  tungsten  high- 
-speed  tool  steel.  These  heads  can  be 


marily  for  cutting  battered  ends  of 
rails  either  in  the  track  or  at  conveni¬ 
ent  points  along  the  track.  They  are 
equipped  with  individual  gasoline  motor 
drive,  electric  motor?  or  pneumatic 
motors.  The  model  shown  in  the  ac¬ 
companying  illustration  is  for  cutting 
rails  7  in.  high  and  6  in.  wide. 


A  new  model  crawler  for  Fordsons 
considerably  heavier  in  design  than  its 
standard  unit,  known  as  Model  D,  is 


.,dju.<ted  to  cut  any  width  from  11  to 
15  in.  and  to  make  a  shallower  cut  in 
-awed  ties.  The  boring  bits  are 
geared  to  a  pair  of  7i-hp.  motors, 
while  the  trimming  saws  are  driven 
directly  by  two  16-hp.  motors.  These 


.'^aws,  which  slice  off  the  ends  of  the 
ties,  are  adjustable  for  ties  8  to  10  ft. 
ir  length.  A  chain  conveyor  delivers 
the  ties  to  the  feed  chains  of  the 
adzing  device,  which  have  sharp  steel 
dogs  to  keep  the  tie  from  rocking 
under  the  tools.  Conveyor  rolls  at  the 
rear  of  the  machine  carry  the  finished 
ties  endwise  to  a  chain  conveyor  which 
carries  them  back  and,  if  they  are  to 
be  treated,  delivers  them  to  a  tram 
on  the  same  track  from  which  they 
were  passed  to  the  machine.  If  the 
ties  are  to  be  stored,  they  may  be 
delivered  to  roller  gravity  skids  and 
thence  elevated  and  dropped  into  a  tie- 
tram  on  another  track.  An  auxiliary 
device  is  an  electric  winch  for  handling 
the  tie-trams  at  the  machine. 

Heavy  Duty  Tractor  Built 
Around  Fordson  Power  Unit 


New  Developments  in  Push  Cars 
and  Diesel  Engines 

Two  new  types  of  push  car  trailers 
have  been  put  on  the  market  by  the 
Fairbanks,  Morse  &  Co.,  Chicago.  They 
are  known  as  Types  4-B 
and  12-B  and  each  is  made 
in  a  number  of  different 
Vi  styles.  They  are  made 

plain  as  push  cars  and 

'  I  equipped  with  or  without 

f  brakes,  and  when  made 
f  for  trailers  are  equipped 
t  with  drawbars  and  with  or 
I  without  brakes,  seat  tops 
•  ■  and  foot  boards.  They  are 

I  equipped  with  roller  axle 
bearings,  pressed  steel 
wheels  and  steel  faced 
mm  f  dump  sills.  In  addition  to 
4  these  new  trailers,  the 
Fairbanks,  Morse  Co.  is 
exhibiting  at  the  Railway 
/  Show  one  of  its  new  small 
Diesel  engine  generating 
sets  which  have  capacities 
ranging  from  18  to  36  kw. 
The  generators  furnish 
^  .  .  direct  current  at  125  or 

250  volts  and  are  suit¬ 
able  for  running  pumps,  windlasses  or 
winches,  also  for  fans  and  lights. 
Starting  is  accomplished  by  turning 
over  the  engine  with  compressed  air, 
no  preheating  or  auxiliary  ignition  de¬ 
vices  of  any  kind  being  required. 

Saw  for  Cutting  Battered  Ends 
of  Railway  Rails 

A  new  model  of  the  Racine  high¬ 
speed  rail  cutting  machine  is  to  be  ex¬ 
hibited  at  the  Railway  Show  by  the 
Racine  Tool  &  Machine  Co.,  Racine, 
Wis.  These  machines  are  intended  pri- 

□US' 


ordinary  materials  with  careful  pro¬ 
portioning  of  2,270  lb.  Photographs  of 
the  work  are  also  shown. 

Drain  Tile — A  4  page  circular  by  the 
\V.  S.  Dickey  Clay  Mfg.  Co.,  Kansas 
City,  Mo.,  entitled  “Instructions  for 
Laying  Pipe  Where  Two  Lines  Are 
Laid  for  Mains,  One  in  Each  Side  of 
Track,”  for  the  guidance  of  tho.se  en¬ 
gaged  in  laying  drain  tile  in  railway 
work. 

Concrete  Mixers — The  Jaeger  Ma¬ 
chine  Co.,  Columbus,  Ohio,  has  issued 
56-p.  and  12-p.  pamphlets  on  tilting  and 
non-tilting  mixers  of  various  capacities 
for  concrete,  plaster  and  mortar.  Steel 
and  rubber-tired  wheels,  batch  meters, 
water  tanks,  concrete  distributing 
chutes  and  buckets  and  other  special 
features  are  included. 

Arc  Welding  —  LINCOLN  Electric 
Co.,  Cleveland,  has  published  a  23-page 
catalog  devoted  to  the  theory  and  appli¬ 
cation  of  its  “Stable-Arc”  process  and 
its  equipment  to  automatic  arc  weld¬ 
ing.  Different  types  of  machines  are 
illustrated,  some  for  shop  installation, 
others  for  portability  on  such  work  as 
bottoms  and  roofs  of  large  oil  storage 
tanks. 

Power  Shovels  —  AMERICAN  HOIST  & 
Derrick  Co.,  St.  Paul,  Minn.,  devotes 
its  most  recent  catalog  to  its  model 
“K”  shovel  using  gasoline,  steam  or 
electric  power.  Specifications  and  il¬ 
lustrations  are  included  which  com¬ 
pletely  describe  the  machine. 

Spray  Painting.  —  Dunn  Painting 
Machine  Co.,  San  Francisco,  has  pub¬ 
lished  a  booklet  describing  its  atomized 
painting  process  and  its  patented  paint¬ 
ing  machine.  Cut-out  drawings  which 
are  included,  graphically  indicate  the 
principle  upon  which  the  machine 
works.  Tables  of  cost  comparing  brush 
and  machine  work  are  given  for  a  num- 
l>er  of  different  kinds  of  painting  jobs. 
A  list  of  prominent  concerns  that  use 
Dunn  machines  is  also  given  in  the 
catalog. 


Manufacturers  and 
Trade  Associations 


Calendar 

Annual  Meetinfra 

XATIO.NAL  RAILWAY  APPLIANCES 
.ASSOCIATION,  ChicaRO ;  Annual 
meeting,  Chicago,  March  7-10,  1927. 

NATIONAL  BATTERY  MANL’FAt'- 
TCRERS’  A.SSOCIATION,  New 
York :  Annuai  meeting.  Philadel¬ 
phia,  March  11  and  12,  1927, 

CONCRETE  REINFORCINO  STEEL 
INSTITUTE.  Chicago;  Annual 
Meeting.  White  Sulphur  Springs, 
Weat  Va.,  March  21-23. 

SOUTHERN  PINE-  ASSOCIATION  ; 
New  Orleans ;  Annual  meeting. 
New  Orleans,  March  22-23. 

HYDRAULIC  SOCIETY,  New  York; 
Annual  meeting  Chicago,  March 
25.  1927. 

W’ATERWORKS  MANUFACTURERS 
ASSOCIATION.  New  York  ;  An¬ 
nual  meeting,  Chicago,  June  €-10. 


New  Publications 

now  in  production  by  the  Trackson  Co., 
makers  of  full-crawlers,  Milwaukee, 

Wis.  It  is  a  special  machine  built  for  Cement — Lehigh  Portland  Cement 

slow  heavy  pulling  and  has  been  pro-  Co.  has  issued  a  folder  containing  some 
duced  to  meet  a  demand  for  a  tractor  convincing  photographs  and  strength 
letween  the  2  and  5  ton  sizes.  The  data  on  high  early-strength  concrete, 
tractor  is  75  in.  wide,  120  in.  long  over-  obtainable  “by  anyone  with  the  usual 
all,  has  a  rigid  frame  and  weighs  concrete  materials.”  Data  include  test 
4.100  lb.  The  track  area  has  been  in-  results  on  concrete  work  of  two  mixes 
creased  to  1,600  sq.in.  No  changes  in  with  ordinary  materials,  and  that  con- 
the  Fordson  are  necessary  and  its  usual  taining  calcium  chloride.  Graphs  indi¬ 
ground  clearance  is  maintained.  cate  a  strength  in  24-hr.  concrete  of 
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Engineering  ^ews-Record  CONSTRUCTION  COST  Index  Number  (1913  =  100) 


EnKineerinj;  News-Record’s  Con¬ 
struction  Cost  Index  Number  is  0.6 
per  cent  below  February,  1927.  The 
decrease  is  due  mainly  to  lower 
prices  for  steel  and  cement,  off- 
.setting  higher  labor  costs.  The 
average  rate  for  common  laborers 
is  56c.  per  hr.,  against  54  jc.  at  this 
time  last  year.  Thu.s,  general  con¬ 
struction  cost  is  0.5  per  cent  above 
March,  1926,  24  per  cent  under  the 
peak  and  108  per  cent  above  1913. 


Engineering  Netcs-Record  COlSSTRVCTtOy  VOLUME  Index  Number  (1913  = 


100) 


Engineering  News-Record's  Con¬ 
struction  Volume  Index  Number  is 
182  for  the  month  of  February  and 
228  for  the  whole  of  1926,  as 
against  100  for  1913.  This  means 
that  the  actual  volume  of  contract 
letting  in  1926  (not  the  mere 
money-value  of  the  contracts  let 
that  year)  is  128  per  cent  above 
the  volume  for  1913.  The  monthly 
volume  number,  182  for  February, 
1927,  contains  the  increment  of 
construction  and  indicates  the  rate 
at.  which  contracts  are  being  let  as 
compared  with  1913  awards. 


380 


CONSTRUCTION  VOLUME,  1913=100 

Enginggrirm  Ngws-fittortl  sittfisHcs 


Engineering  News-Record  Statistics 
of  the  Construction  Industry 
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Avengire  Wage  of  Skilled  Building:  Trades 
Bricklayers,  Carpenters  and  Steel  Erectors 


Contracts  Awarded  in  the  United 
Reported  by  E.  N.-R. 


States! 


Industrial  Building  Awards 
$40,000  and  Over 


ice  of  Steel  Stnicturals 
Shapes  3-in;  Plates  1-in, 


Price  of  Basic  Pig  Iron 
F.o.lk  Pittsburfh 


Commercial 


Building  Awards 


$150,000  and  Over 


Pint,  Ntw  Orlttmy 


Street  and 


Road  Lettings 


$25,000  and  Over 


Price  of  Timbers,  Wholesale,  Base  Sizes 
Car  liOts  to  Contractors 


Common  Labor 


Net  Price  of  Portland  Cement 
Car  Lots  VjD.h.  Chicago _ 


Average  Common  Labor  Rate 
Pick  and  Shovel  Men 
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Unfilled  Tonnage 


On  Book*  of  U.  S.  Steel  Corp. 


Lumber  Output 
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New  York  City’s  Part  in  Nation’s  Building  Situation 
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February  Proposed  Work  Gains  Despite  Drop  in  Construc¬ 
tion  Contract  Letting  Compared  with  First 
Month  of  the  Year 

Awarding  of  contracts  for  heavy  marked  activity  in  both  proposed  work  Florida,  Alabama,  Mississippi,  Ten- 
engineering  construction  in  the  and  awards  is  noted  in  water-works,  nessee,  Indiana,  Wisconsin,  Missouri, 
United  States  during  February,  showed  sewers,  bridges,  and  various  unclassi-  Arkansas,  North  Dakota,  Nebraska, 
a  drop  of  3  per  cent  compared  with  the  fied  jobs.  Contracts  show  gains  in  Oklahoma,  Texas,  Colorado,  Idaho, 
same  month  last  year.  commercial  buildings  and  excavating  Nevada,  and  Washington. 

This  is  offset,  however,  by  an  in-  projects  while  propo.sed  work  reflects  In  arriving  at  the  totals  shown  in 
crease  of  33  per  cent  in  work  proposed  an  upward  turn  in  volume  of  industrial  the  table,  the  following  minimum  was 
during  the  last  month,  compared  with  and  public  buildingrs.  adopted  in  each  case:  water-works  and 

Februaiy,  1926.  Twenty-two  states  registered  higher  excavations,  drainage,  irrigation,  har- 

Despite  the  slight  decline  in  money  contract  totals  last  month,  than  for  the  bor  work,  etc.,  $16,000;  other  public 
value  of  contracts  let  in  February,  first  month  of  the  new  year,  these  were,  lie  works,  $25,000;  industrial  buildings, 
from  the  total  of  the  month  preceding,  Maine,  Vermont,  Rhode  Island,  New  $40,000;  commercial,  educational,  re- 
as  .shown  in  the  accompanying  table,  Jersey,  West  Virginia,  Georgia,  ligious  and  other  buildings,  $150,000. 

Value  of  Contracts  Let  in  the  United  States  and  Canada  During  February,  1927 

New  Middle  Middle  West  of  United  Jan.  I  to  Date 

Encland  Atlantic  South  Weet  Miaeiaaippi  Far  Weat  States  U  S.  Canada 

Waterworka .  IJ9.000  $3S4,000  $84,000  $2,522,000  $826,000  $952,000  $4  677,000  $7  357,000  $59,000 

Sewera .  40,000  1,050,000  332,000  3,019,000  401,000  1,511,000  6,353,000  11,050,000  620,000 

Rridaea .  27,000  3,208.000  488,000  .  648,000  1,254,000  5,625,000  9,786,000  . 

Excavation.  Drainace,  Irrisation .  28,000  87,000  85,000  588,000  156,000  944,000  1,547,000  . . 

Streets  and  Roads .  93,000  2,943,000  2,942.000  648,000  2,560,000  3,199,000  12,385,000  36,618,000  60,000 

Industrial  BuUdinc .  1,105,000  1,313,000  980,000  2,535,000  2.272,000  1,348,000  ‘9,553  000  31131,000  _ 

Commercial  Buildins .  7,500,000  30,714,000  11,693,000  35,000,000  18,928,000  16,585,000  120,420,000  231,705,000  2,575,000 

Federal  Government .  1,501,000  55,000  23,000  124,000  49,000  1.752,000  5.577,000  .  .. 

Undaasified .  1,133,000  1,428,000  4,347,000  2,000,000  3,776,000  877,000  13,461,000  22,239,000  280000 

February,  1927 .  $9,937,000  $42,439,000  $21,008,000  $45,832,000  $30,123,000  $25,931,000  $175,270,000  $357  010.000  $3,594,000 

January.  1927  .  18,525,000  51,381,000  12,716,000  40,104,000  24,441,000  34,573,000  181,740,000  5,028,000 

Januai^l  to  date,  1927  .  20,402.000  00420.000  UJUjm  00.000.000  14.004.000  00,004.000  K7.010.000  0.022.000 

January  I  to  date.  192b .  16.829,000  134.414.000  57,308,000  78  359,000  46.074,000  37,695.000  370.679.000  12.136.000 
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Labor  Rates  and  Conditions  Throughout  the  Country 

Important  Settlements  During  Month 


Developments  in  the  buiUiinK 

trades  labor  market  during  the 
last  month  include  three  impor¬ 
tant  settlements,  namely,  the  addition 
of  two  more  cities  to  the  movement  for 
the  five-day  week,  increased  opposition 
to  the  latter  on  the  part  of  employer 
organizations,  and  deman<ls  for  in¬ 
creased  wage  rates  in  two  large  indus¬ 
trial  districts. 

Foremo.st  among  the  agreements 
stands  the  one  entered  into  by  the  brick¬ 
layers  and  plasterers,  with  Elihu  Root 
acting  as  arbitrator.  This  adjustment 
was  nation-wide  in  scope  and  re.stored 
to  effectiveness  all  signed  agreements 
exi.sting  between  the  two  trade  unions 
over  a  period  of  sixteen  years.  The 
trouble  aio.se  ov€*r  the  question  as  to 
which  trade  had  juri.sdiction  over  the 
organization  of  new  plasterers’  locals 
in  various  parts  of  the  country  especi¬ 
ally  since  bricklayers  unions  in  some 
instances  included  plasterer  members. 
The  notorious  San  Francisco  carpen- 


ttrs’  strike  ended  officially  on  Feb.  18, 
1927,  with  the  acceptance  of  the  open- 
.shop  plan  by  the  Bay  Di.strict  Council 
of  Carpenters  and  the  establishment  of 
the  Impartial  Wage  Board’s  rate  of 
$1.12i  per  hr.  for  an  eight-hour  day 
in  this  trade. 

The  third  important  action  in  the 
labor  field  was  that  involving  the  offi¬ 
cial  expulsion  on  Feb.  3,  of  eight  offi¬ 
cers  of  New  York  Local  No.  3,  Inter¬ 
national  Brotherhood  of  Electrical 
Workers,  on  charges  of  corruption. 

Existing  wage  agreements  in  the  In¬ 
dianapolis  building  trades  will  expire 
between  now  and  April  1,  at  which  time 
demands  for  the  five-day  week  are  ex¬ 
pected  to  be  pushed  forward.  The 
mechanics  will  probably  not  request 
higher  hourly  wage  rates  than  those 
now  in  effect. 

The  Allied  Building  Trades  Council  of 
Baltimore  plans  to  put  a  five-day  week 
into  effect  July  1,  1927.  A  report  to 
this  effect  has  been  made  to  the  Balti¬ 


more  Federation  of  Labor  by  a  council 
delegate.  It  is  not  expected  that  em¬ 
ployers  of  union  labor  wrill  make  a 
vigorous  protest,  although  they  are  re¬ 
ported  opposed  to  the  plan. 

Resistance  to  the  40-hr.  week  in  the 
building  trades  is  especially  strong: 
among  building  trades  employers  in 
New  York,  Ohio  and  Illinois  but  as  yet 
no  noticeably  united  front  against  the 
labor  unions  has  been  offered. 

Electrical  workers  in  Newark,  N.  J. 
are  moving  for  a  wage  advance  of  $11 
per  day  to  take  effect  May  1,  1927 
This  would  bring  the  scale  to  a  daily 
rate  of  $14. 

Ornamental  iron  workers  in  Kansas 
City,  Mo.,  are  asking  an  increase  of 
12ic.  per  hr.  to  become  effective  May 
1,  1927.  Structural  iron  workers  also 
talk  of  a  similar  move,  while  both 
crafts  have  the  five-day  week  in  mind. 
Hod  carriers  contemplate  demanding  a 
wage  increase  and  the  40-hr.  week 
later  in  the  season. 


Current  Building  Trades  Wage  Rates  Per  Hour 


(Higher  rates  indicated  by  -F,  decreases  by  — ) 


Cities 

Bricklayers 

Carpenters 

Hoisting 

Engineers 

Hod 

Carriers 

Pile 

Drivers 

Structural 

Iron 

Workers 

Common 

Labor 

Atlanta . 

.  $1.40 

$0.70 

$0.70 

$0.50 

$0  75 

$0,250.30 

Halrimore . 

....  1  62i@l  75 

1  000.1  10 

1  00(3)1  12} 

1  00 

$0  65 

1.12} 

.40 

Birmingham . 

.  1  00(511  50 

.40011  05 

7501  00 

500  75 

.750  1  75 

.250  40 

Boston . 

.  1  40 

1  25 

1  25 

.79 

1  15 

1  25 

450  74 

Cincinnati . 

.  1  50 

1  31J 

1  31} 

95 

1  31} 

1  31} 

.450.58 

Chicago . 

.  1  62i 

1.100)1.50 

1.000(1  50 

•X)@.96} 

1  SO 

1  SO 

.90 

t'leveland . 

.  1  50 

1  25 

1  ,30 

.87}01.16 

1  10 

1  50 

.87} 

Dallas . 

.  1  62J 

I  12} 

1  00 

400.75 

1.00 

1  00 

.300.50 

Denver . 

.  I  62} 

1  25 

1  I21(ml  18* 

81}0  87} 

1  00 

1  ist 

.400.55 

Detroit . . 

.  1  50 

90@1  15 

8501  00 

90 

.8501.00 

1  12} 

.500.60 

Kansas  Citv,  Mo . 

.  1  50 

1  25 

1.25 

90 

1-.25 

1.25 

-|-.40@.75 

1  os  •■Xngeles.. . . 

.  1.37} 

I  00 

1. 00 

87} 

.87} 

1.00 

.50 

Minneapolis . 

.  1.25 

87}  @95 

87} 

75 

1  00 

.450.60 

Montreal . . 

.  1.25 

75 

.60 

.40 

.50 

.75 

.25 

New  Orleans . . 

.  1  50 

90 

1.00 

.75 

.80 

1  25 

.  300  40 

New  York . 

.  1  75 

1.50 

1.75 

1.12} 

1.0001.12} 

1.75 

.901 

Philadelphia . 

. 1.50@1 .62} 

1.12}(5i!.25 

1.02} 

1.12} 

1.00 

1.12}@1.25 

.450  50 

Pittsburgh . 

.  1  62} 

1.50 

L37}01.5O 

1  12} 

I  SO 

.80 

St.  Louis . 

.  1  75 

1  50 

1  5001  65 

1.1501.25 

1  25 

1  50 

.450.75 

San  Francisco. 

1  37} 

1  12*. 

1  00(3')  1  06} 

87} 

I  12} 

1  371 

.500.60 

Seattle . 

.  1  37} 

1.12}'- 

1  0001  12} 

1  00 

1.0001  12} 

1.12} 

'.62} 

Monthly  Prices  of  Construction  Materials 

Seasonal  Firmness  Noted 


The  definitely  downward  price 
movement  of  a  month  ago  appears 
to  have  been  checked  during  the  last 
few  weeks. 

Several  important  advances  are 
noted  in  the  current  price  tabulation, 
involving  principally,^  re-rolled  rails, 
railroad  spikes,  track  bolts,  road  oils, 
concrete  aggregates,  hollow  building 
and  partition  tile,  structural  rivets, 
boards,  timbers  and  dimen.sion  lumber 
in  the  important  centers. 

The  declining  tendencies  of  the  Feb¬ 
ruary  market  are  still  evident  in  scrap 
metals,  lime,  structural  steel  shapes, 
plates,  reinforcing  bars,  wire  nails,  and 
steel  shetds. 

Increasing  price  firmne.ss,  apart  from 


that  induced  by  seasonal  increase  in 
construction  activity,  is  developing  in 
lumber  and  common  brick.  In  the  case 
of  the  former,  production  is  declining 
while  demand  gains.  In  the  latter. 
iTserve  stocks  of  burned  brick  at  plants 
are  expanding,  while  volume  of  orders 
seem  to  be  sufficiently  large  to  accom¬ 
modate  the  excess.  Lumber  prices  are 
therefore  firmer  and  those  of  brick 
steady. 

Cement,  output  is  normally  slower  at 
this  time  of  the  year,  compared  with 
the  .summer  month,  which  is  in  con¬ 
formity  with  the  movement  in  demand. 
The  present  situation  at  cement  mills 
throughout  the  country,  makes  for  con¬ 
tinued  stability  in  prices. 


Declining  orders  with  increased  in¬ 
got  output  marks  the  position  of  steel 
in  the  current  building  materials  mar¬ 
ket.  Further  easing  of  prices  may  be 
expected  unless  the  February  bookings 
show  a  heavier  increase  in  tonnage  that 
.ccurred  a  year  ago. 


“Engineering  News-Record  Con¬ 
struction  Costs”  from  1910  through 
1926 — Jk8  pages  of  prices,  labor  rates, 
index  numbers,  and  unit  costs  on 
50  actual  jobs  of  1926 — now  on  the 
press.  Next  week  you  will  find  here 
the  table  of  contents  of  this  valuable 
compilation.  _ 


n 


E.  iS.-R.  Prices  of  Construction  Materials 

Pnee  advaDces  ainoe  Iwt  moDth  are  indicated  by  heacy  type;  dcclinra  by 


BUTT  WI  LD.  KXTRA  STRONG.  PI.AIN  ENDS 

60  49)  I  to  1) .  30 

61  50) 

LAP  WELD.  EXTRA  STRONG.  PI.AIN  ENDS 
53  42)  2  23 

57  46)  2)  to  4  29 

56  45)  4)  10  6.  28 

52  39)  7  and  8  .  21 

45  32)  9  to  12 .  16 


PIG  IRON — Per  Grow  Ton  I  o.h.: 

CINCINNATI 

No.  2  Southern  (silicon  2 . 25<^  2.73)... 

Northern  Basie . . 

No.  2  ^uthern  Ohio  (silicon  I  75(5;  2 . 25) 

new  YORK,  tidewater  deliverj- 
.Southern  No.  2  (silicon  2  25(0:2  75) . 

BIRMINGHAM 

No.  2  Foundry  (silicon  2  2S^i;  2 . 75) . 

PHILADELPHIA 

E.astern  Pa.,  No.  2X  t2  25(ii  2  75  sil.) . 

Vincinia  No.  2  (silicon  2.25(u  2.75) . 

Haaie  •  . 

CHICAGO 

No.  2  Foundry  Local  (silicon  I  75(o  2  25).... 

No.  2  Foundry  Southern  (silicon  2  25(a,2  75).  24  55 

PITTSBURGH,  includins  Ireiaht  charae  (SI  76(  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1 . 75(u  2.25).  20  26 

Basic .  19  76 

Bessemer .  2 1  26 


March  3 
822.19 
20.89 
21.39 


WROi'GIIT  STF.F.L  PIPE — From  warehmuies  at  the  plncca  named  the  lollow- 
ina  discounts  hold  for  weldnl  steel  piiH*: 

- - - Black  - - 

New  York  Chicaao  Birminaham  St.  Ixxiia 
I  to  3  in.  butt  welded..  53%  54%  62%  49% 

2)  to  6  in  lap  welded .  48%  51%  59%  46% 


lalraniied 


New  York  Chicaao  Birminaham  St.  lrf>uM 
I  to  3  in  butt  welded  39Ci  41%  50)%  36% 

2)  to  6  in.  lap  welded.  35%  38%  47)%  33% 

Malleable  fittinas.  Classes  R  and  C.  banded,  from  New  5'nrk  stock  tell  at  list 
pliu>  4%  le«  3%.  Cast  iron,  standard  sites.  36  5%  off. 


CAST-IRUN  PIPF;-I 
heavier  i  n  carload  lots: 


S4iRAP— The  prices  foUowins  are  f.o  b  per  net  tun  paid  by  dealers. 

New  York*  Chicaao  Birminaham 

No  I  railroad  wrouaht..  . 81?. 50(a)8/.3.. 30  If  r .  7.3(011/*  *.3  812  00C<iiSI3  0 

Stove  plate .  8  SOCta  20  73  1.1  5/Ka)  Ji  IH>  14  OOfd)  14  5 

No.  I  machinery  east. .  .  15.00^  16  00  16  00^  16.50  17  000)  17  5 

Machine  shop  turninas.. .  7.7S(a»  S.S'>  6  OOn  6  50  8.00(5)  8  5 

(3aat  borings .  8.S5(^1.1t/0  «  ixm  9  . 50  8  00<5|  9C 

Kailroad  malleable .  2). (>066  H.!5  H.oow  23.50  I6O0M  17. C 

Ke-rolling  raiU . It  ixm  t!.50  23.00(4  23-50  15  00^  16  ( 

Re-layina  rails. . .  23.00@  24  00  2I  OO(<o  22  ( 

Heavy  melting  steel  .  .  8.-50(0  11.75  11.50(0  IJ  itn  13  00(<4  14  ( 

*Qross  ton. 


Birmingham  Burlington.  N  J. 
4  in...  $42  00  $49  00 

6  in.  and  over  38  00  45.00 

Pittsburgh  Chicaao 
4  in.  $49  60  $50.20 

6  in.  and  over  45  60  46  20 

Gas  pipe  and  Class  "A.”  $4  per  U>n  evtra. 


Mar  3 
$51  60 
47.60 

St  Ix>UM 
$47  60 
43  bO 


One  Year  Ago 

$54.60<a56.60 

50.60^52.60 

San  Francisco 
$51.00 
47  00 


GL.AY  DRAIN  TILF3— The  following  prices  are  tier  1.000  bn. ft.: 

- - New  York - - 

One  Bir-  San 

Site.  In.  Mar  3  Year  Ago  St.  Louis  mingham  Franciaro 

3  .  $45.00  $48.00  $40.00  $45.00  _ 

4  .  55.00  60.00  40.00  56.00  $76.50 

5  .  .  .  80.00  97.75 

6  .  90.00  9000  70.00  100.00  127.50 

8  .  160.00  160.00  170.00  165.00  212.50 


Dallas 

$73.00 
110.00 
118.00 
150  00 
210.00 


Railway  Supplies 


STCEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  for  carload  or 
larger  l.ita.  For  less  than  carload  lots  5c.  (>er  100  lb.  is  charged  extra; 

- - Pittsburgh - - 

One  Birming-  St. 

March  3  Year  Ago  ham  Chicago  I«uis 

Standard  bessemer  rails.  $43  00  $43.00  $43.00  $43  00  . 

Standard  openhearth  rails  43  00  43  00  43.00  43  00  $51.00 

Light  rails,  8  to  10  lb .  36(<a38  34(^36  I  80('i-l  90*  2  05  2  15* 

laght  raiU,  12  to  14  lb . .  36  0  0  34<(ii36  I  80(<iil.90*  1  88  198* 

Light  rails,  25  to  45  lb _  36  00  36  00  34(a.  36  I  OO'ir- 1 . 90*  1.84-194* 

Re-rolled  rails .  .  .  M  00  30(n,  3^  30  00  34<<a  36  ... 

•Per  100  lb. 


SE3VER  PIPE — The  following  prices  are  in  rents  per  foot  for  standard  pipe  m 
car  k>ad  lots,  f.o.b.,  except  as  otherwise  stated: 

San 

NewYork  Pitts-  Birming-  St.  Fran- 

Sise,  In.  Delivered  burgb  ham  Louis  Chicago  cisco  Dallas 

3  .  80.08s  $0.10  .  8.088  $0.12 

4  .  01  .10  80.10  .  088  .15  $0.15 

5.. .  .11  .135 . 121  .18  .18 

6 .  $0.24  .11  .21  .14  .121  .21  .21 

8 .  43  18  .315  .225  .198  .30  .325 

10 . 50  .252  .45  .315  .315  .42  .476 

12. . 65  .324  .54  .405$  .405  .  56  .  612 

15 .  I  0«t  .432  .75  .675$  .54  .92  1.02 

18 .  1.58$  .60  .90  .945$  1.00  1.32  1.53 

20  .  1.89$  .72  1.20  ..  I  20  . 

21  . .  .  84  I  25  1.26$  1.40  . 

22  .  2.52t  .96  1.35  _  I  60  .  ..  1.564 

24 .  2.84$  1.08  2  665  1.62$  I  80  2.16  2.04 

27.. .  4.65$  2.405  2.952  2.45$  2  75  3.00  3  34 

30 .  5.16$  2.664  3  96  3.00$  3  7  5  3.60  4  06 

33 .  6.98$  3.60  4.51  3.55$  4  50  _  4  99 

36 .  8  00$  4  10  5.06  3.95$  5  00  _  5  42 


RAILWAY  TIBS — For  fair-sised  orders,  the  following  prices  per  tie  hold: 

6  In.  x  8  In.  7  In.  x  9  I 

by  8  Ft.  by  8)  F't. 

Chicago,  white  oak,  plain .  .  $1.45  $1.83 

Chicago,  empty  cell  rreosoted .  1.85  2  45 

Chicago,  sine  treated .  I  65  2  15 

San  Franciaco,  green  Douglas  fir .  .84  I  14 

San  Francisco,  empty  cell  creosoted,  Douglas  fir.  1.70  2  25 

St.  Louis,  white  oak,  plain .  1 . 20  145 

St.  Ix>uis,  sine  treated. .  1.60  I  85 

St.  Louis,  red  oak,  plain . .  I  .  10  I  35 

St.  Louis,  sap  pine-cypress .  .95  1.20 

Birmingham,  white  oak . 1.25  I  45 


Boston . 80.12 

Minneapolis.  . 

Denver . 1 35* 

.‘teattle . 14 

Los  Angeles . 1675 

New  Orleans . 

Cincinnati . 105 

Atlanta . 10* 

MontreaL . 

Detroit . Ill 

Baltimore. . . Ill 

Kansas  City,  Mo. ...  .15 

Philadelphia . II 

•4-in..  6-in..  9-in.,  respectively 


TRACK  SUPPLIES — The  following  prices  are  base  (»r  100  lb.  f.o.b.  Pittsburgh 
mill  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named; 

- - Pittsburgh - .  San  Bir- 

One  Year  St.  F'ran-  ming- 

March  3  Ago  Chicago  Ixiuis  cisco  ham 

Standard  spikes, 

A-inandIarger$2  80(d>S3  00  $2  80  $3.55  $3.65  84  35  83.00 

Track  bolts. .  3.90(a4  SO  3  90(a.  4  15  4.55  4.60  5.85  3.90 

Standard  section 
angle  bars,  splice 

bars  or  Bab  plates  ?.7o  2  75  3.40  3  75  3.60  4.15 


$  Double  .^ttrenglh 


Road  and  Paving  Materials 


ROAD  OILS — F'ollowing  are  prices  per  gallon  in  tank  ears.  8.000  gal.  minimm 
f.o.b.  place  named:  One 

Mar.  3  Year  Ago 

New  York,  45%  asphalt . (at  terminal).. .  $0  065  ^$0,075  80.065  (<680.07 

New  York,  65%  asphalt . (at  terminal)...  0675«n  .0725  .0675^.0725 

New  York,  binder . (at  terminal)...  .07  «t  .075  .07  (ia.075 

New  York,  flux.  . (at  terminal). ..  07  (d)  .075  ..07  (<a.075 

New  York,  liquid  asphalt . (at  terminal). ..  07  (3)  .075  .07  (<6.075 

St.  Ixiuis.  40(0- 50%  agphalt .  OSM  0570 

St.  Ixiuis,  50((t60%  asphalt . OM  .0575 

Birmingham,  55%  asphalt . .  .0475  0475 

Dallas,  45%  asphalt .  .  .0495  .  0495 

Dallas,  50%  asphalt.. .  .0455  .0455 

Dallas,  binder .  .061  .061 

San  Francisco,  binder,  per  ton .  «  12.00*  12  00* 

*  F.o.b.  Oleum.  C^.  Freight  to  San  Praneiaso,  80e.  par  toa. 


Pipe 

WROUGHT  PIPE— The 

-  following  percentage  discounts  are  to  jobbers  for  car 

load  lota  at  PitUburKh  mill : 

BUTT  WELD 

Steel 

Iron 

Inches 

*  Black 

Galv. 

Inches 

Black 

Gals 

1  to  3 . 

62 

50) 

1  to  1) 

30 

12 

LAP  RTELD 

2. . . . 

55 

2 . 

. .  23 

7 

2)  to  6. . 

S9 

*7) 

2) . 

..  26 

II 

7  and  8 . 

56 

33) 

3  to  6 . 

..  28 

13 

9  and  10. . . . 

54 

31) 

7  to  12 . 

..  26 

II 

II  and  12... 

53 

30) 
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E,  N,-R.  Prices  of  Construction  Materials 


ASPHALT — Price  per  too  in  pnekMce  OSMb.  bbU.  or  42S-lb.  drums)  and  in 
bulk  in  earlond  lots,  f.o.b.  points  luiti><l : 


Boston  (ifeztran) . 


San  Pranriseo,/.oJ).  re^nrrv.  Oleum,  Cal . 

Dallas  (Texas) . 

Seattle,  "D”  ar<uit, California, /.o.b.  Richmond. 

Dmver  (Cali  fornia) . 

Minnei^olis,  /.o.b.  TirinCttws  (Slanolim/) . 

St.  Louis  (Af'-xinin) . 

Bakimorr  (.Standard  Oil)  i f.o.b.  rrfinrru) . 

Montreal  (/mprriaO . 

Atlanta  (Mexwun) . 

Detroit  (Afexiran) . 

Cincinnati  (Rtnturky  ffxeO . 

Maurer,  N.  J.  (Brrmudrr) . 

Maurer.  N.  J.  (Trtnidao) . 

Philadelphia  (A/rxiean) . 

Kansas  City,  Mo.  (Trxas) . 


Package 

Bulk 

$24.50 

23.30 

$19.00 

28.00 

23.00 

18.00 

12.00 

27.10 

21.10 

19.30 

13.30 

24.00 

28.10 

22.  ib 

27.00 

24.00 

22.30 

18.30 

27.00 

22.30 

24  40 

19.(0 

at.8s 

20. M 

11.63 

30.00 

23.00 

20.00 

18.00 

28.30 

23.30 

*18.00 

*12.00 

27.00 

21.00 

20.00 

17.00 

Minneapolis .  Sandstone. 


FLAGGING —  Bronx,  4  ft.  wide 

M.—  v„.L  Manhattan,  4  ft.  wide 

New  york .  Queens,  5  ft.  wide 

.  6x24-in.  croas-wslk 


2. 74  per  sq.yd. 


$0.24  per  sq.ft. 
.  24  per  sq.ft. 
.  26  per  sq.ft. 
1 . 30  per  lin.ft. 


CURBING — .Vnr  yorlt:  Bluestone  per  lin.ft.,  f.o.b.  barce  New  York,  3x16  in., 
Ue.;  Rt.  Louie:  Class  “.4”  straicht,  delivered,  3x18  in.,  $1.03  per  lin.ft.;  round- 
incs,  $1.30.  Birmingham:  Limestone,  3xl8-in.,  $1.03  per  lin  .ft. 


WOOD  BLOCK  P.4VING- 

New  York . 

New  York . 

Boston . 

Chiraso . 

Chieas" . 

St  Ixitiis  . 

St  Ixiuis . 

Seattle  . 

Miniienpolis . 

Atlantii . 

New  OrleHiis . 

New  <  trieuiis . 

New  Orleans . 

Dallns  . 

Raltiioon* . 

Montreiil . 

Detri'il  . 

CSneiiiiiati . 

Kansas  City . 

Philadelphia . 


Site  of  Block 
3 


Treatment  PerSq.Yd. 


16 

$2.40 

16 

2.70 

18 

2.40 

16 

2.25 

16 

2.10 

16 

2.45 

16 

2.80 

16 

Off  market 

16 

2.20 

16 

2.00 

16 

2.20 

16 

2.30 

16 

2.40 

18 

3.90 

16 

None  used 

16 

4.50 

16 

1.94 

16 

2.35 

16 

2.30 

16 

None  used 

Construction  Materials 


SAND  AND  GRAVEL — Price  for  eargo  or  carload  lots  to  contractor,  f.o.b.,  per 
cu.yd.,  is  as  follows: 

- - Gravel  - . 

- - IJIn. - .  . - Jin. - .  - - Sand - , 


Mar  3 

New  York  (alongtidr  dock)..  $1 . 73 

Denver .  1.90 

Chicafo .  1.83 

St.  Louis .  I.43t 

Seattle .  1.23 

Dallas .  2.38* 

Minneapolis .  1.63$ 

Cincinnati .  1 . 30) 

San  Francisco .  1 . 80 

Boston  (an  Iruekt  at  dock). .  1 . 73t 

New  Orleans .  2.  lOt* 

Los  Anitelea .  2  Nt 

Atlanta  . .  1.90$ 

Detroit .  1.70 

Baltimore .  1. 40 

Montreal .  1 . 30t 


One 

Year 

Ago 

Mar.  3 

One 

Year 

Ago 

Mar  3 

One 
Year 
Ago ' 

$1  75 

$1.75 

$1.75 

$1.00 

$1.00 

1.90 

1.90 

1.90 

1.00 

1.00 

1.63 

1  83 

1.63 

1.65 

1.30 

l.45nSS-l  63$ 

1.45$ 

83$$ 

1.08 

1.30 

1.25 

1.50 

1  25 

1.50 

2.38 

2.38* 

2.38 

2.00* 

2.00 

1.63$ 

1  65$ 

1.65$ 

1.25* 

1.23 

1.40$ 

1.30$ 

1.40$ 

1.05$ 

1.35$ 

1.80 

1.80 

1.80 

1.40 

1.40 

Birminsham  . 

Philadelphia  . 

Kansas  City,  Mo . 

Pitlsbursh . 

•Delivered,  t  Per  ton 


2.60  3  OOt 
1.13$  2.00$ 
1.90$  1.90$ 
2.02  1.60 
1.40  1.60 
1.23$  1 . 30$ 
2.00  2.00^ 


I  75$  1.30$  1.23$ 

3  00$*  2.60  1.80$ 

2.00$  1.13$  I. 10$ 

1.90$  1.90$  1.00$ 

1.60  2.02  1.33 

1.60  1.60  .  70$ 

1.30$  1.23$  1.23$ 

2.00^  2.00  1.30 


CRUSHED  STONE — Price  for  cargo  or  carload  lots,  per  cu.yd.  f.o.b.  cim 
as  follows: 


ClucaKn. . 
St.  Louis. 


San  Francisco . 

Boston  (on  tnirkt  at  dock) 

Minneapf>liK . 

Kansas  City . 

Denver . 

Seattle . 


Birminsham  (Afrxiean) .  27.00  21.00 

New  ()rleans  (Mexican) .  20.00  17.00 

•  F.o.b.  El  Segundo  Refinery.  Drums  used  in  New  York. 

NOTE — Barrels  or  drums  are  optional  in  most  cities.  About  6  bbla.  to  the 
ton,  and  from  4  to  3  drums;  200  to  300  gal.  to  the  ton. 

PAVING  STONE— 

New  York  (grade  I) .  .  3-in  granite,  30  blocks  per  sq.yd . $130. 00  per  M. 

San  Francisco .  Basalt  block  4x7x8 .  7(1.00  per  M. 

_ I  about  5x8x5  dressed .  3. 60  per  sq.yd 

. i  about  5x8x5  common .  3.25  per  sq.yd. 

Boston  .  3-in.  Granite .  l33.00perM. 

Atlanta .  Granite .  2. 30  per  sq.yd. 

Detroit .  3-in.  Granite .  3.00  per  sq.yd. 

Baltimore .  Granite .  2.85  per  sq.yd. 

Montreal  .  Granite .  104.73  per  M. 

New  Orleans  .  Granite,  4x8x4 .  2.  73  per  sq.yd. 

Cincinnati .  Granite .  133.00  per  M. 

8t.  Ixiuis  .  Granite,  4x6x4  .  1.65  per  sq.yd. 

Kansas  City .  Granite .  4.00  per  sq.yd. 

Philanlelphie  .  Granite . 3  90(&4.  25  per  sq.yd. 


Detroit . 

Baltimore . 

Montreal . 

Philadelphia. . .. 
Pittsburgh . 


Mar.  3 

11  In _ _ 

Om  Year  Aao 

- - lln. - 

Mar  3  One  Year  Aso 

$1.84 

$1.75 

$1.94 

$1.85 

1.70 

1.93* 

1.73 

1.93* 

1.871 

1.93* 

1  87| 
1.93* 

2.40$ 

2.40 

2.83$ 

2.83 

1.70 

1.70 

1.70 

1.70 

2.10* 

1.60* 

2. 10* 

1.60* 

1.75 

1.75 

1.73 

1.75 

2.00$ 

1.30 

2.00$ 

1.50 

2.50$ 

2.30 

2.50$ 

2.50 

3.00$ 

3.00 

3.00$ 

3.00 

2.50*$ 

2.50* 

2.50*$ 

2.50* 

1.63* 

1.90* 

1.63* 

1.90* 

3  00*t 

1.40* 

s.oo*$ 

1.40* 

2.60*$ 

2.00* 

2.6#*t 

2.00* 

2.50$ 

2.30 

2.55$ 

2.35 

1.80* 

1.80* 

2.00*$ 

1.50 

2.25$ 

2.10 

2.25$ 

2.  10 

2.75$ 

2.83 

2.75$ 

2.85 

2.70*$ 

3.25* 

2.70*$ 

3.25‘ 

2.00$ 

2.00 

2.00$ 

2.00 

CRUSHED  SLAG — Price  of  crushed  slag  in 
U>In 

carload  lots, 
}-ln. 

per  net  ton, 
Roofina 

at  plant 

Younicstown  District . 

$1.30 

$1.40 

$2.00 

$1.30 

Buffalo  District . 

1.23 

1.35 

2.23 

1.25 

Birmingham,  Ala . 

Cleveland,  Ohio . 

.90 

1.25 

2.03 

.80 

1.70* 

1.70* 

1.4(»» 

Eastern  Pa.  and  Northern  N.  J, , . 

1.23 

1.23 

2.00 

1  25 

Western  Pennsylvania . 

1.23 

1.23 

2.00 

1.25 

Toledo,  Ohio . 

*Include8  freight  charge. 

1.23 

1.23 

1.50 

1.25 

LIME — -Warehouse 

prices: 

. - Hydrated, 

,  per  Ton - »  e - Lump, 

per  Barrel - - 

Finishing 

Common 

Finishing 

Common 

New  3  ork . 

$18.20 

$11.00 

$3.50* 

$2.  I0@)3.00« 

Chicago . 

20.00 

18.00 

1.50$ 

8t.  Louis . 

23.50 

17  50 

2,03* 

Boston . 

18.33 

n  50 

3.55* 

2.25©3  00 

Dallas . 

19  00 

1.82$ 

Cincinnati . 

16.80 

11.90 

ll.4Ui 

San  Francisco . 

23.50 

22.00 

1.60$ 

Minneapolis . 

25.50 

21.00 

1.70$ 

Denver . 

24.00 

2.70* 

Detroit . 

13.25 

11.23 

11.75$ 

24.00 

2.80$ 

Los  Angeles . 

25.00 

13.00 

2.40$ 

IT.fil't 

24.23 

2.55$ 

Montreal . 

21.00 

10.00$ 

Atlanta . 

22.00 

13.00 

1.40$ 

New  Orleans . 

24.00 

13.00 

2.60$ 

2.25* 

Philadelphia . 

23.00 

16.00 

Kansas  City . 

18.30 

17.50 

«.)()$ 

1.80$ 

Birmingham . 

22.30 

16.00 

2.40$ 

1.85$ 

*  Per  280-lb.  bbl.  (net).  $  Per  180-lb.  (net). 

t  Per  ton. 

NATURAL  CEMENT- 

-Price  to  dealers  per  bbl.  for  300  bbl.  or  over,  exclusive 

of  bags: 

Mar  3 

One  Year  Age 

Minneapolis  (Rosendalo) 

....  $2.80 

$2.80 

Kansas  City  (Ft.  Scott). 

_  1.45 

1.45 

Cincinnati  (Utica) . . . 

1  72 

1.72 

Boston  (Rosendale). 

....  2.75 

2.65 

St.  Louis  (Carney).., 

....  2.35 

2.35 

Birmingbam  (Magnolia)  potsolap  cement . 

....  2.40 

2.40 

PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f  o  b. 
points  listed  without  bage.  Cash  discount  not  dHueted. 

Mar.  3  One  Month  Ago  One  Year  .Ago 

New  York.  del.  by  truck . $2.33@$2.30  $2.33^:$2.50  $2.50^82  70 

New  York,  alongside  dock  to 

dealers .  2.03  2.03  2.15 

Jersey  City .  ^.38  2.33  2.33 

Boston .  2.35  2.35  2.40 

Chicago .  2.05  2.05  2.10 

Pittsburgh .  2.04  2.04  2.09 

aeveland .  2.24  2.24  2.29 

Detroit .  2.15  2.15  2.13 

Indianapolis .  2.19  2.19  2.29 

Milwaukee .  2.20  2.20  2.25 

Duluth .  2.04  2.04  2.09 

Peoria .  2.22  2.22  2.27 

Cedar  Rapids .  2.24  2.24  2.34 

Davenport .  2.24  2.24  2.29 

8t.  Louis . . .  2.03  2  05^2.2$  2.20 

8^  FVancisco . .  2.31  2.31  2.31 

New  (>leans. .  2.40  2.40  2.40 

Minneapolis..., .  2.22  2.22  2.32 

Denver .  2.85  2.85  2.84 

Seattle .  2.65  2.65  2.63 

Dallas .  2.05  2.05  2.05 

Atlanta .  2.35  2.25  2.35 

Cincinnati .  2.32  2.32  2.37 

Los  Angel™ .  2.50  2.50  2.52 

Baltimore .  2.30  2.30  2.35 

Birmingham .  2.40  2.30  2.40 

Kansas  Citv,  Mo .  2.03  2.03  2.35 

Montreal..' .  1.13  1.13  I  80 

Philadelphia .  2.50  2.50  2.41 

St.  Paul .  2.22  2.22  2.32 

Toledo .  2.20  2.20  2.20 

NOTE — Rags  lOe.  each,  40c.  per  bbl.;  20e.  each  in  Canada,  80b.  per  bbL 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors: 

Buffington.  I nd .  $1.80  Hudson,  N.  Y .  $1.73 

Universal.  P." .  1.80  Leeds,  Ala .  1.83 


Steelton,  Minn .  1.83 

Ford  wick,  Va .  2.05 

Mitchell.  I  nd .  1.90 

loltt,  Kan .  1.83 

Mason  Citv.  la .  1.80 

La  Salle.  Ill .  1.90 


Hannibal,  Mo .  1.95 

I.iehigh  Valley  District .  1.73 

Wyandotte,  Mich .  1.90 

Alpena,  Mich .  1.73 

Kingsport,  Tenn .  2.83 


Style 

Number 

032 

049 

068 

093 

126 

153 

180 

245 

287 

336 

395 


Dallas 

$24.00 
26  00 
29.00 
31  00 


Louia  Dallaa 
$2  75  $2.88 

3.35  3  48 


pavinjc  bloeka  3z8iz4  and 


Noa.  18  to  20 

No.  22 . 

No.  24 _ 

No.  26 . 

No.  28 . 

Galvanized 
No.  10 . 


E.  N.-R.  Prices  of  Construction  Materials 


TRIANGLK  MBSH— PriM  pet  100  sq.ft,  in  carload  lots  at  mills:  from  ware- 
l.oDSe  in  leas-thafl-earload  lots; 

PLAIN  4.INCH  BY  4.INCH  ME8H 


(ht  in 
ads  per 
sq.ft. 

Pitts¬ 

burgh 

Chicaco 

District 

- W’areh 

ouse - 

San  Fran- 

Mill 

MUl 

New  York 

8t.  Louis 

Dallas 

eiaeo 

22 

$0.99 

$1.01 

$1.39 

$1.06 

$1.13 

$1  22 

28 

1.26 

1.29 

1.76 

1.35 

1.38 

1  55 

35 

1.54 

1.58 

2. 16 

1  66 

1  67 

1  91 

45 

1.98 

2.03 

2.77 

2.13 

2.00 

2  46 

57 

2.45 

2.51 

3  45 

2.63 

2.55 

3.03 

68 

2.92 

2.99 

4.11 

3. 14 

3.15 

78 

3.35 

3.43 

5.70 

3  60 

3.47 

103 

4.43 

4.53 

6.21 

4.75 

4.58 

119 

5.12 

5.24 

7.19 

5.50 

5.26 

6  35 

138 

5.93 

6.07 

8.35 

6.37 

6.11 

160 

6.88 

7.04 

9.65 

7.38 

7.12 

PAVING 

17 

$0.76 

$0  77 

$1.06 

$0  81 

$0.76 

24 

1.07 

1.09 

1.50 

1.14 

1.07 

31 

1  35 

1.38 

1  90 

1.45 

1  39 

40 

1.74 

1.78 

2.45 

1  87 

1  90 

24 

1.07 

1.09 

1. 14 

1  02 

31 

1.35 

1.38 

1.45 

1.39 

40 

1.74 

1.78 

1.87 

1  90 

In  rolls,  48-,  52-,  and  56-in.  aide  and  in  I50-,  200-  and  300-ft.  lensths.  Gal- 
saniied  is  about  15%  hicher.  Sise  of  roll  carried  in  New  York  warebousea, 
48  in.  wide  z  150  ft.  loni,  or  600  sq.ft. 

EXPANDED  METAL  LATH— Prices  in  less-than-csrload  lota  per  100  yd.  tor 
painted . 

Weiaht  Bit-  San 


Weiaht 
in  pounds 
2.2 
2  5 
3.0 
3.4 


New  York 
$17.50 

18.50 

21.00 

22.50 


mincfaam  Chicaco  St  Louia  Francisco 
$19  50  $17.50  $16.50  $19.00 

21.50  18  50  17.50  21.00 

24  50  21.00  20.00  24.00 

27.50  22.50  21.50  26  00 


BARS.  CONCRETE  REINFORCING — Current  quotations  per  100  lb., 
load  lots,  f.o.b.,  ezcept  at  New  York  and  St.  I.ouia  warehouses; 

ROLLED  FROM  BILLETS 

, - Warehouse - 


Inches 
and  larger 


Pitts¬ 
burgh! 
Mill  ' 

Bir¬ 

mingham 

Mill 

New 

York 

Chicago 

St. 

Louia 

Dallaa 

San 

Fran¬ 

cisco 

$1.90 

$2  25 

$3  24 

$2.30@$2  50 

$3.15 

$2  75 

$2  95 

2.00 

2.35 

3  34 

2  40@  2.60 

3.25 

2  85 

3  05 

2. 10 

2  45 

3  44 

2  5(Ka  2.70 

3  35 

2.95 

3.15 

2.30 

2.65 

3  64 

2  70l<i  2.90 

3.55 

3.  10 

3.35 

2.90 

3.25 

4.24 

3  30®  3.50 

4.1$ 

3.75 

3.95 

For  standard  classification  of  extras  for  sise  and  cutting  of  steel  bars,  see  bar 
card  of  July  IS,  I92L 

ROLLED  FROM  RAILS 


BRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 


New  York  (at  dock). .  17.00 

Chicago .  1 2 . 00 

8t.  Louis,  salmon  (del.)  15.00 

Denver,  salmon .  9@  1 0 

Dallas .  14  10 

Ban  Frandseo .  15.00 

Los  Angeles .  1 0 . 50 

Boston  (del.)..  19.50 

Minneapolis  (del.) .  13.75 

Kansas  City .  13  50 

Beattie .  15.00 

Cincinnati .  15.50 

Montreal .  20.25 

Detroit  (del.) .  16.00 

Baltimore .  18  00 

Atlanta .  12.00 

New  Orleans .  1 5 . 00 

Birmingham .  14  50 

Philadelphia .  18.00 

Pittsburgh  (del.) .  16.00 

Clevelnnd .  I2@I4 


—  Common - - 

One  One  Year 

^Paving  Block — . 

Month  Amo 

Ago 

3-inch* 

31-inch* 

1  $20  40-22.40  $21  00 

$45  OOt  $5l.00t 

17.00 

17  00 

12.00 

12.00 

42.00 

45.00 

15  00 

16  00 

40.00 

42  50 

9®  10 

12.00 

14. 10 

11.10 

35.00 

15.00 

15  50 

10.50 

11.50 

(not  used) 

19  50 

17  50 

45.00 

50  00 

13  75 

13  50 

13.50 

14  50 

(no  market) 

15.00 

15.00 

55.00 

15.50 

17.00 

40.00 

45.00 

20.25 

17.50 

100.00$ 

16.00 

16.00 

38.40 

41.50 

18  00 

18  00 

40.00 

45.00 

12.00 

10  50 

40.00 

15.00 

15.00 

60  00 

75  00 

14.50 

12  50 

40  00 

45  00 

18  00 

I7®2I 

40.00 

50.00 

16.00 

16  00 

12®  14 

14  00 

3tz8iz4  respectively. 

tin  cars. 

tlniportec 

HOLLOW  TILE — Price  per  block  in  carload  Iota 

mg  tile.  , - - - 

Mar.  3  One 

on  Year  Chi-  Phila- 

Trueks*t  Ago  eago  delphia 

4zl2zl2...  SS.UU  $0. 1112  $0,076  $0.  lOS 
6zl2zl2...  .lfiC7  .1667  .104  .... 

8zl2zl2...  20M  .2084  .142  .  205 

tOzl2zl2. . 182  . 

12zl2zl2. . 202  . 


*5  per  cent  off  for  cash.  tPartition  tile. 


to  contractor  for  hollow  build- 
Perth 

San  Amboy 
St.  Fran-  N.  J., 

Louis  ciacot  Factory* 

80.068  $0,108  . 

.09  .156  . 

.126  .244  . 

.158  .  $0  252 

.188  . 312 


Boston . 

4zl2zl2 

8zl2zl2 

I2zl2zl2 

$0.08 

$0  165 

$0  27 

Minneapolis  (f.o.b.  can)-. . . . 

.072 

.US 

.22S 

(  ineinnatL . 

.064 

.1295 

.1726 

Kansas  (3ity . 

.088 

.154 

.252 

Denver . 

.MS 

.155 

a 

Seattle . 

.09 

.18 

.26 

I-oe  Angeles . 

.085 

.172 

.285 

New  Orleans . 

.11 

.205 

.31 

Detroit . 

Montreal . 

.0707 

.10 

.1326 

.1853 

.  124 

.266 

Atlanta . 

.  0895 

.  1837 

Dallas . 

.112 

.  19 

.31 

Birmingham . . 

.11 

.124 

.255 

Pittsburgh . . . 

.068 

.128 

.179 

•Teveland .  .... 

062 

.12 

STRlTn'lIRAL  M.ATERI.AL  -Following  are  base  prices  per  100  lb  in  carload 
lots,  f  o  b.  mill.  Pittsburgh  and  Birmingham,  together  with  quotations  in  Ica- 
than-carload  lots  from  warehouses  at  places  nameil; 

- Warehouse - - 


Pittsburgh 

Mill 

hir- 

niing* 

ham 

New 

York 

Dallas 

St. 

Louis 

Chi¬ 

cago 

San 

F>an- 

ciaeo 

Beams.  3  to  1 5  in.. . . 

$1  90 

$2  05 

$3  34  $4  15 

$3  25  $3.10 

$3  00 

Channels.  3  to  1 5  in . 

1  90 

2.10 

3  34 

4.15 

3.25 

3  10 

3.00 

Angles.  3  to  16  in  ,  i  in. 
thick.. 

1.90 

2  10 

3  34 

4  15 

3  25 

3.10 

3.00 

fees,  3  in.  and  larser 

1  90 

2.10 

3.  34 

4.15 

3.35 

3.10 

3.00 

Plates,  i  in.  thick  and 
heavier . 

l.80®l.90 

2  00 

3.34 

4.15 

3  25 

3.10 

3.00 

RIVETS — The  following  quotations  are  per  100  lb.;. 

STRL'CTIR-AL 


. —  New  York — . 

-  Warah< 

)uae  — 

San 

Pittsburgh 

One 

Chi- 

8t. 

Fran- 

Mill 

Mar  3  Yr.  Ago 

cago 

Louis 

ciaco 

Dallaa 

!  in . 

$2. 40® $2  60 

$4.20  $450 

$3.50 

$3  65 

$5.00 

$4  75 

CONE  HEAD  BOILER 

1  in . 

2.90 

$4  40  8  4.70 

$3  70 

$3.85 

$5.20 

$5  00 

i  and  H 

3.05 

4.55  4  85 

3  80  4. 

20®  4  .  45 

5  35 

5.15 

1  and  A 

3  30 

480  5.10 

4  05 

4  60 

5.60 

5  50 

NAILS — The  following  quotations  are  per  100  lb  keg  from  warehouse: 

Pittsburgh  Burning-  San  St.  Mon- 

Mill  ham  Chicago  Francisco  I  tallaa  Loub  treal 

Wire .  S3  ioiaSt  eo  $2.85  $3  05  $3.50  $4  25  $2.6  $4  95 

Cut .  2.80  2.90  _  5  00  5  00  3  00  5  00 


SHIP  SPIKES — Current  prices  per  100  lb.: 


. — San  Francisco - - 

Seattle 

Galv 

Black 

Black 

$7  50 

$5  75 

$7.75 

7  05 

5.30 

5.65 

6  90 

5.15 

5.50 

Pittsburgh  base  in  lota  of  200  kegs  or  more,  $3.25. 


PREPARED  ROOFINGS — Slate-surfaced  roofing  (4  ply)  in  rolls  of  108  sq.ft 
costs  $2  46  per  roll  to  contractors  in  carload  lots  f.o.b.  New  York. 

Single  shingles,  slate  finish,  cost  $6 . 36  per  square  (sufficient|to  cover  100  sq.ft.) 
in  carload  lota,  f.o.b.  New  York.  Strip  shingles  (4  in  I)  f.o,b.  New  York,  in  car¬ 
load  Iota  to  contractors,  $5.00  per  square. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  to  contractors  in  carload 
lots: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  ton .  $72.00 

Asphalt  coating,  per  gal .  . .  .33 

Asphalt  felt,  per  100  lb  .  3.71 


WINDOW  GLASS — United  inches,  25,  bracket  site  6x8  to  I0zl5,  single  thickness 
■‘AA,"  83  per  cent;  "A,”  87  per  cent;  "B,”  89  per  cent.  Double  thickness  “AA." 
82  per  cent;  "A,"  86  per  cent;  "B,"  89  per  cent  discount  from  jabbers  list  at  New 
York  warehouses. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  ths 
base  quotations  from  mill: 


Blue  Annealed 
No.  10. 

No.  12. 

No.  14 . 

No.  16 . 

Black 


Pittsburgh 

San 

Large 

Mill  Lots 

8t. 

Louis 

Chicago 

Fran¬ 

cisco 

New 

York 

is  1  owe  SB 

$3  60 

$3  50 

83  75 

$3.89 

t.  t.mt  30 

3  65 

3  55 

3  80 

3  94 

t  sows.. iB 

3  70 

3  60 

3  85 

3  99 

8  .  <0®  8  4.5 

3  80 

3  70 

3  95 

4  09 

88  6  . 5®  2  .  80 

4  25 

3  75 

4  50 

4  15 

S  .HoWi  95 

4  40 

3  90 

4.65 

4  30 

S  HBWi  00 

4  45 

3  95 

4  70 

4  35 

8  .9.5®  3  10 

4  55 

4  05 

4  80 

4  45 

3  tmi  25 

4  70 

4  20 

4  90 

4  60 

tS  9BW.}  to 

4  55 

4  10 

4  55 

4  40 

.1  O-iW-t  to 

4  65 

4  20 

4  65 

4  50 

■l.tS^.i  10 

4  75 

4  30 

4  75 

4  60 

.1  tow  I  1-5 
.1  iBw-t  eo 

4  90 

4  45 

4  90 

4  75 

5  05 

4.60 

5  05 

4  90 

9  .ioWi  «.5 

5  10 

4  65 

5  10 

4  95 

.l  eBWI  80 

5  25 

4  80 

$  25 

5  10 

.»  .90®!  0.5 

5  50 

5  05 

5.50 

5  35 

!  |.5®(  to 

5  75 

5  30 

5.75 

5.60 

Nos.  12  to  14 .  .1  O-m-i  W  4  65  4 

No.  16 .  10  4  75  4 

No.  18  .  .  .1  tow  i  i.5  4  90  4 

No.  20 .  .I  llW  teo  5  05  4. 

No.  22 .  .1  SOtciH  g.i  5  10  4 

No.  24 .  i  erm  t  HO  5  25  4 

No.  26 .  .1  90^  i  on  5  50  5 

No.  28  i  lHWi  to  5  75  5 

For  galvanised  corrugated  sheets  add  1 5e.,  all  gages. 


LINSEED  OIL — These  prices  are  per  7|-lb  gallon: 

——  New  York— - 
One 

Mar  3  Year  Ago 
Raw  is  banels  (5  bbl.  lots) _ tom  $0.87 


<  Chicago  > 
One 

Mar.  3  Year  Ago 
Sti.85  $0  88 
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WHITE  AND  RED  LEAD  Per  lOO-lb.  keg,  base  price,  f.o.b.  New  York: 

———Dry - -  - - —  In  Oil - - 

Mar.  )  I  Yr-  Ago  Mar.  i  I  Yr.  Ago 

Red .  $15.25  $15  25  $16  75  $16  75 

White .  15  25  15.25  15.25  15.25 


E.  iV.-K.  Prices  of  Construction  MaterUds 

_  Miscellaneous 


Lumber 

Prices  wholesale,  per  M.  ft.  b.m.,  to  (y>ntraoti>r8  in  oarload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  No.  I  common,  in  carload  lots  to 
contractors  at  yards. 


6-8  and 

10-16-18  and 

22  and 

12  Ft. 

20  Ft 

24  Ft 

25  to  32  Ft. 

$26  00 

$27  00 

$28  00 

$31  00 

.  26  00 

27  00 

28  00 

31  00 

26  00 

27  00 

28  00 

31  00 

3x10  and  12 . 

..  26  00 

27  00 

28  00 

31  00 

3x14 . 

.  .  30  00 

30  00 

32  00 

34  00 

4x10  and  12 . 

. .  26  00 

27  00 

28  00 

3100 

4x14  . 

30  00 

30  00 

32  00 

34  00 

24  Ft.  and  Under 

25  to  32  Ft 

33  to  40  Ft. 

6x10 . 

$28  00 

$30  00 

$32  00 

4x14  . 

34  00 

36  00 

38  00 

6x10  . 

28  00 

30  00 

32  00 

8x14 . 

34  00 

36  00 

38  CO 

STEEL  SHEETPILINC! — The  following  price  is  base  per  100  lb.  f.o.b.  Pitts¬ 
burgh,  with  a  comparison  of  a  month  and  a  year  .ago: 

Mar  3  One  Month  Ago  Ons  Year  Ago 

$2.25g,$2.30  $2. 25952  30  $2.25(a$2  30 

CONCRETE  BLOCKS — Standard  8xAxl6*in.,  delivered  to  job,  each: 

Denver .  $0.22  St.  Irfiuis .  $0  18* 

Detroit . .  .16  Boston . SO 

New  Orleans.  .  .  .25*  Minneapolis . 14* 

New  York  (Bri*>klyn) . I8<cn  .  20  Philadelphia . I8<<i. .  20 

Pittsburgh .  .  . /«  *F.o.b. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan¬ 
ised  are  as  follows:  Eastern  Territory 

New  York 
and  East  of 
Missouri  River 

Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

C'ast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanised  steel  rigging  and  guy  rope .  7J% 

Galvanised  iron  rigging  and  guy  rope .  .  +I2)% 


New  York  aitd  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

.  New  York—'  .  •  Chicago--  . .  > 

20  Ft.  22-24  20  Ft.  Up  to  32  Ft. 

and  Under  Ft  and  Under  No.  IDoug- 

L.L  Y  P  I.  I.  Y  P  .Vo.l  I,.L.Y.P.  las  Fir 

3i4to8s8.. . I42.00(<e$44  00  $43.00(a$45  00  $f«..50  $40  SO 

3il0tu  10x10 .  49  00(<i:  51.00  50  OOtu.  52  00  1.5. 40  SO 

SxlZto  12x12 .  56  OOtd:  58  00  57.00(a>  59  00  56.00  40  SO 

3xl4to  14x14 .  64  00((«  66.00  65  OOtn  67  00  .  40. SO 

3xl6to  16x16 .  76.00'a.  78  00  77  00<h>  79  00  42  00 

New  York — W’holesale  price  of  long-leaf  yellow  pine  timbers  (rough)  to  deal¬ 
ers;  to  contractors,  delivereti  from  lighters  or  cars  to  job,  $5(«  $10  additional. 
.Short-leaf  pine  costs  $3  i)er  M.  ft.  less 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  32  ft.  and  $| 
for  each  additional  foot  from  32  to  36  ft. 


Other  Cities 

12x1 2-In. 

- 

— 8x8-ln.  X  20  Ft.  and  1  nder - - 

20  Ft.  and  Under 

P 

Fir*  Henduck  Spruce 

P. 

Fir* 

Boston . 1 

148  50 

$48  OOt  $50  00  $S2  00 

$58.50 

$58. OOt 

Seattle . 

24  00  . 

25.00 

New  Orleans . 

36  00 

43  00 

Baltimore . 

32  50 

49  25  S3  00  60  00 

38  00 

49.75 

Cincinnati . 

37  00 

73  00  73  00  85  00 

48  00 

77  00 

Montreal . 

50.00 

55  00 

60.00 

65.00 

Los  .Angeles . 

)3  no 

33.00 

Denver . . 

34  2S  34  2$  34  2$ 

33  2$ 

Minneapolis . 

42  SO 

39  25  34.50  . 

45  00 

39.25 

.Atl.anta . 

31  00 

34  00 

1  (alias . 

56  00 

56  00 

Kamias  City,  Mo.. . . 

it  :>o 

f.Q  . 

.5.5.. 50 

■19 . 7.5 

Birmingham . 

32  00 

34  00 

Philadelphia . 

54  00 

38  0  0  38.00  45.00 

65  00 

38.00 

Detroit . 

47  75 

46  75  . 

61  75 

46  75 

St.  Louis . 

41.00 

53  00 

.—  1-In 

tiough,  10  In.  X  16  Ft. — . 

2-In.  T. 

and  Under 

10  In 

X  16  Ft. 

P 

Fir*  Hemlock 

P. 

Fir* 

Boston . 

tn  <h) 

$42  OOt  $4500 

$49  00 

$48  OOt 

Seattle . 

22  00 

23  50 

New  Orleans. . 

38  00 

46  00 

28  00 

34  00 

Baltimore . 

55  00 

44  00  44  00 

34  00 

50  00 

Cincinnati . 

70  00 

79  00  75  00 

38  00 

85  00 

Montreal . 

45.00 

50  00  40.00 

65.00 

50  00 

L  ie  Angeles . 

. 

27  00 

36  00 

Denver . 

33  2$  33.25 

30  7$ 

Minneapolis . 

42.50 

35.75  34.75 

36  00 

33  75 

Atlanta . 

22  00 

28  00 

Dallas . 

52  25 

$6  00 

Kansas  City,  Mo. .  . 

50.25 

4$. 75  . 

43  7$ 

40  7$ 

Birmingham.. . . 

27  00 

45  00 

Pliiladelphia . 

30  00 

38  00  36.00 

35  00 

37  00 

Detroit . 

39  75 

37  00 

46  50 

41  25 

St.  Louis... . 

43.00 

29  00 

Birmingham-  Quotes 

carl  oat 

lots,  f.o.b.  sidings:  $4 

}0  additional  per 

M  ft.  to  contractors 

Riwton  an<l  Cincinnst 

— Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  price  to  contractors  on  large  projects 

f4t.  Tsouis — holr^alr  price  to  rontnict«»rs,  f.o.b.  cars.  $5  per  M.ft.  additional 

Seattle— Price  to  cnntmctors.  delivere<1 

Pallae — Wholewcle  to  contractor*.  $10  per  M.ft.  additional. 

•Pouxl.a*  fir  tl*rime 

PII.F,.S  'Prices  per  lineal  foot,  pine  piles  with  hark  on,  f.o.b. 

New  York 

Diameters 

Points  Length 

Barge 

Rail 

12  in.  at  butt. . 

6  in.  30  to  50  ft. 

$0  141 

$0  181 

12  in. — 2  ft.  from  butt.. 

6  in.  50  to  59  ft. 

19 

231 

12  in. — 2  ft,  from  butt.. 

6  in.  bO  to  69  ft. 

211 

251 

14  in. — 2  ft.  from  butt.. 

6  in.  50  to  69  ft. 

251 

34 

14  in. — 2  ft.  from  butt. . 

6  in.  70  to  79  ft. 

.271 

.361 

1 4  in  —  2  ft  from  butt . 

5  in.  80  to  89  ft. 

.35 

.41 

Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

C'ast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanixed  steel  rigging  and  guy  rope .  7J% 

Galvanised  iron  rigging  and  guy  rope .  .  +I2)% 

California,  Oregon,  Nevada  and  Washington:  Discount  5  points  less  than  dis¬ 
count  for  Eastern  territory. 

Wyondng,  New  Mexico  and  C^dorado;  Discount  5  points  less  than  disocnint  for 
Eastern  territory. 

Arisona:  Discount  10  ivdnts  less  than  discount  for  Fiastern  territory'. 

Montana,  Idaho  and  I’tah:  Discount  10  points  less  than  discount  lor  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 

MANILA  ROPE  -For  rojie  smaller  than  J-in.  the  price  is  )  to  2c.  extra;  while 
for  ipiantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  le.  The 
number  of  feet  per  pound  for  the  various  sixes  is  as  follows:  l-in.,  8  ft.;  1-in.,  6; 
l-in.,  41;  l-in.,  3);  ll-in.,  2  ft.  10  in.;  Ij-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  l-in.  and  larger,  in  1200-ft.  coils: 


Boston . 

.  $0.22 

New  (  trleans . 

.  $0.21 

New  York . 

. 241 

Los  .Angeles . 

. 25 

Chicago . 

. 23 

Seattle . 

. 22 

Minneap^dis . 

. 25 

St.  Louis.. . 

. 24 

.San  Francisco . 

. 221 

Montreal . 

. 17 

Atlanta . 

. 30 

Detroit . 

. 241 

. 249).  25 

. 18 

Cincinnati . 

. 21 

Kansas  City . 

. 29 

Dallas . 

. 31 

BirtTiinKbam . 

. . 26®.27 

Philaiielphia . 

. 25 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 


.New  York .  $0,265*  $0  2875* 

Rostoii .  .245  .265 

Kansas  City .  .2025  .2225 

Seattle . *. .  .165  .19 

Chicago . I95t  .21751 

Minneatsilis .  .1917  .2123 

St.  Louis . 22  .245 

Denver . 2025  .  2275 

Dallas . 225  .  306  •  ' 

Los  Angeles . 1875  .2225 

.Atlanta .  ,23  .255 

Baltimore .  .22  .23 

Cincinnati .  .22  .245 

Montreal .  .1675  .1875 

Birmingham .  .22  .24 

New  Orleans .  .235  .26 

San  Francisco...  .  .1625  .1925 

Philadelphia .  .215  .24 

*  .'4peeml  gelati'i  in  ease  lots.  fQiiantities  above  500.  lb.  and  leas  than  a  tun 

CHEMIC.ALS — Water '  and  sewage  treatment  chemicals,  spot  shipments  in 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . $2. 009 $2. 10 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  4  80<h)4  90 

Soda  ash,  58%,  in  bags,  per  100  lb . 1 , 32191  $71 

Chlorine,  liquid,  tanks,  per  lb  . 049 .041 

Hypochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2  0092  10 

FREIGHT  R.ATES — f)n  finished  steel  products  in  the  Pittsburgh  district,  in¬ 
cluding  plates,  structural  shapn.  merchant  steel,  bars,  pipe  fittinin,  plain  and 
galvanised  wire  nails,  rivets,  spikes,  bolts.  Bat  sheets  (except  planished),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of 
36.000  lb.: 

.Atlanta  .  $0  58  Detroit .  $0.29 

Baltimore .  .31  Kansas  City .  .735 

Birmingham .  .58  New  Orleans .  .67 

Boston .  ....  .365  New  York .  .34 

Buffalo .  .265  Pacific  Coast  fall  ndl) .  1.15* 

Chicago .  .34  Philadelphia .  .32 

Cincinnati .  .29  St.  Louis. .  43 

Cleveland .  .19  8t.  Paul .  .60 

Denver.. .  . .  1.15* 


or  steel  products. 


$0  58 

Detroit . 

....  $0.29 

31 

Kansas  City . 

. 735 

.58 

New  Orleans . 

. 67 

.365 

New  York . 

. 34 

265 

Pacific  Coast  fall  r^).. . 

.  1.15* 

.34 

Philadelphia . 

. 32 

.29 

St.  Louia. . 

43 

.19 

8t.  Paul . 

. 60 

1  15* 

Ib.,  structural  steel  only;  80,000  Ib., 

for  other  iron 

